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Recent C-E Steam Generating Units for Utilities 


NECHES STATION 


GULF STATES UTILITIES COMPANY 


HE C-E Unit, illustrated here, is now under con- 
ne at the Neches Station of the Gulf States 
Utilities Company, Beaumont, Texas. 

It is designed to produce, at maximum continuous 
capacity, 400,000 Ib of steam per hr at 875 psi and 
910 F. 

This unit is of the 3-drum type with superheater in 


the first pass and integral finned tube economizer fol- 


lowing the boiler surface. The furnace is completely 


water-cooled using bare tubes 
on close centers, with water 
screen tubes above the furnace 
bottom. 

The unit is arranged for fir- 
ing oil and natural gas either 
separately or in combination 
and can readily be converted 





to pulverized coal firing if and 
when desired. A new unit, du- 








plicate of this one, has recently 
been ordered. B-267 
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FLOWMATICS 
at 


WELL-KNOWN 
PAPER 
MILL 


fi... ~*~ 
ala CLOSE WATER LEVEL on 


fast-steaming boilers taking rapid swings 


Here is one of two COPES Flowmatics serving 810-psi, 825-F C-E 
Type VU boilers in one of New York State’s most modern paper mills. 
Rated at 110,000 pounds per hour, each boiler is subject to a sharp 
load change every three minutes. Despite this severe service, drum 
water level is held within plus-or-minus one inch. 


NORTHERN EQUIPMENT COMPANY 


296 Grove Drive, Erie, Pennsylvania 


BRANCH PLANTS in Canada, England, France, 


Austria, Italy © Representatives Everywhere 


The story of this important 
installation is told in Perform- 
ance Report Bulletin 479. . . 

Write- on your letterhead, Boiler Feed Water Control . . . Excess or 


please- for your copy. Constant Pressure Control, Steam or Water 
.. Liquid Level Control ... Balanced Valves 
.. » Desuperheaters . . . Boiler Steam Tem- 
perature Control... Hi-Low Water Alarms. 
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FDITORIAL 





Coal per Kilowatt-Hour 


The average coal (or coal equivalent) per kilowatt-hour 
produced by electric utilities in the United States during 
1948 is reported as 1.3 pounds which is about the same as 
that reported for several years past. 

This may occasion some surprise in view of the atten- 
tion being given to increased station efficiencies to offset 
higher fuel prices. However, it must be remembered that 
the number of post-war power stations of advanced de- 
sign that have already gone into service is still too small 
to have an appreciable effect on the overall picture. 
Furthermore, with load demands increasing at an un- 
precedented rate it has been necessary to operate much 
of the older, less efficient equipment. 

With completion of the ultra economical high-tempera 
ture reheat installations now under design and construc- 
tion, and others to follow, it will be logical to expect a 
marked decrease in the average coal consumption per kilo- 
watt-hour, especially when the increase in capacity out 
strips the growth in demand. 


Protection of Professional 
Employees 


Pressure upon Congress for the repeal of existing labor 
legislation and substitution of the Administration Bill 
is of vital concern to all members of the engineering pro- 
fession. Unless our legislators can be convinced that 
the special status of engineers and the justice of safe- 
guarding their interests transcend political considera- 
tions, certain unfortunate rulings made under the 1935 
Act are likely to be repeated and multiplied. 

\s has been pointed out many times, a fundamental 
defect of the Wagner Act, as it affected professional 
employees, was that it made no distinction between 
them and non-professional workers, despite inherent 
differences in training, abilities and viewpoints. It 
failed to recognize that conditions of employment of the 
two groups are not susceptible of measurement by a 
common standard, and that there is no yardstick by 
Which technical skill and creative ability can be judged; 
in other words, regimentation is incompatible with the 
Mmamtenance of professional standards. The bill now 
up for consideration differs little from the old Wagner 


mn the other hand, the Taft-Hartley Act defines pro- 
'cssional employees and safeguards their right to collec- 
tive bargaining, if desired, either through their own rep- 
resentatives or by those of a larger overall bargaining 
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unit, according to the wishes of the majority. It pro- 
tects professional employees against arbitrary inclusion 
in large heterogeneous bargaining units in which their 
minority interests have no voice. Incorporation of 
these features was achieved through the concerted ef- 
forts of the nation’s engineering societies. 

Committees representing these societies have again 
been endeavoring to impress upon members of Congress 
the necessity of having these safeguards retained in 
whatever new labor legislation may be enacted; al- 
though it is obvious that Congress is under tremendous 
pressure from both organized labor and political quarters 
to return to the essential features of the Wagner Act. 
While these engineering societies represent a combined 
membership of perhaps 150,000, this number is greatly 
exceeded by the non-member engineers who are directly 
affected. 


Heavy Scrap Needed 


Once again the Government, through the Department 
of Commerce, is sponsoring a scrap drive in order to assist 
in improving the steel situation. Although the mills have 
been turning out a record production, this has been 
unable to keep pace with current demands; but since 
about half the ingredients in the process of making steel 
ingots and castings consists of scrap, an adequate supply 
would mean stepping up production considerably and to 
the limit of the recently extended facilities. 

During the war some 123 million tons of steel and steel 
products were shipped overseas and only a very small 
fraction of this will ever be returned; although, through 
the efforts of a commission sent abroad last year, ap- 
preciable scrap shipments are now coming from Germany 
and a survey is now being made to determine what may 
be expected from Japan. At home scrapping of old 
vessels and military equipment has been temporarily 
halted and much old industrial equipment is still in use, 
all of which has contributed to a dearth of heavy scrap. 

Unlike the drive during the war, when domestic and 
other light scrap was included, the present efforts are 
being directed at heavy scrap, such as is found around in- 
dustrial plants, farms, and automobile wrecking yards. 

Those able to contribute are urged to dispose of their 
scrap through regular commercial channels—that is, 
scrap dealers—and in this way it will reach the desired 
destination. Only through the cooperation of those in a 
position to aid can the present steel situation be im- 
proved. 
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View of station from harbor side 


PORT JEFFERSON POWER STATION 
of the Long Island Lighting Co. 


Lighting Company System generating capacity by 

an interconnection with the Consolidated Edison 
Company of New York, and by the construction of the 
Port Jefferson Power Station, three steam plants, Glen- 
wood, Northport and Far Rockaway, with a total net 
plant capability of 247,500 kw served nearly all of Long 
Island east of New York City, including the Rockaway 
area within the City limits. 

Because additional firm generating capacity was 
needed to meet the rapid growth of population and in- 
dustry in the area served by the System, the management 
of the Long Island Lighting 


Drisne to the supplementing of the Long Island 


By W. J. BURNS 


Steam Power Engineer, Long Island Lighting 
Company 


ground required to reach the final decision regarding initi- 
ation of the Port Jefferson project, investigations were 
made of 35-mw, 50-mw and 60-mw unit sizes; and, to 
take into consideration the cost of fuel, 850-psig, 900-F 
and 1250-psig, 950-F pressure and temperature conditions 

in conventional condensing machines, were reviewed. 
Only condensing units were given serious thought be- 
cause topping of the turbine-generators in the existing 
plants would have resulted 


Company decided that, 
based on load forecast stud- 
ies, construction of the first 
section of an ultimate four- 
unit plant at Port Jefferson 
should be started before the 
end of 1946 in order to meet 
the expected peak load of 
1948. Fulfillment of the 
initial phase of the overall 
program was realized when 
Unit No. 1 was synchro- 
nized to the System on 
December 12, 1948. 


To provide the _ back- 
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The first 40,000-kw section of this semi- 
outdoor station went into service on 
December 12, 1948. Steam conditions 
are 1350 psig and 955 F at the superheater 
outlet. Designed for operation with pul- 
verized coal as the primary fuel and oil as 
an alternate, the furnace is of the dry- 
bottom type, tangentially fired with 
automatic vertically adjustable burners. 
Both mechanical and electrostatic fly- 
ash precipitators are installed and air is 
the soot blowing medium. Five stages 
of feedwater heating are employed. 


in relatively small addi- 
tional capacity due to space 
limitations and to the sizes 
of the low-pressure units to 
be topped, and also because 
the existing boiler installa- 
tions were made up of rela- 
tively modern, high-effi- 
ciency units. The detri- 
mental effect during the 
construction period by re- 
moval of existing boiler 
capacity to be replaced with 
higher pressure units also 
made topping inadvisable. 
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The installation of additional capacity at the Far 
Rockaway Station was weighed against the erection of a 
new plant. The results of economic studies, however, 
indicated that steam conditions of 1250 psig and 950 F 
and an entirely new steam-electric station were justifi- 
able. 

In addition, the economic conclusions showed that the 
System could be best served by the installation of a 
generator of 40,000 kw capacity at 85 per cent power 
factor designed for 3-phase, 60-cycle, 13,800-volt opera- 
tion, together with a turbine having a maximum rated 
capacity of 44,000 kw with steam at 1250 psig, 950 F and 
a 37,500-sq ft condenser. 

A single-boiler, single-turbine plant was selected on the 
basis of proved reliability of other installations, including 
that at Far Rockaway. Other factors were lower first 
cost and reduction of maintenance resulting from having 
only one boiler, less piping, fewer valves, instruments and 
fans and a smaller building. 

Pulverized coal was chosen as the primary fuel for 
economic reasons. Nevertheless, because of the im- 
portance to the System of the new capacity, the steam 
generator was designed also to carry full load when oil 
fired. This affords greater flexibility in the purchase of 
fuel and provides a standby fuel should the coal-handling 
system not be available or in the event of difficulty in 
maintaining a flow of wet coal to the pulverizers. 

A semi-outdoor design of boiler was purchased on the 
basis of preliminary studies which indicated that sub- 








stantial savings in building costs would result from adop- 
tion of such design. Accordingly, the steam generating 
unit has three sides exposed to the elements, with the ex- 
ception of the lower totally enclosed section which houses 
the ash hopper, forced-draft fan and air compressors, and 
the burner and drum elevations which are enclosed with 
transite. A concrete slab covers the top of the boiler. 


Site and Building Features 


The need for large quantities of relatively cold circu- 
lating water and sufficient channel depth for receipt of 
fuel by barge made selection of a site difficult, for the 
availability of suitable areas large enough to accommo- 
date future expansion of the proposed plant was limited. 

Although the hilly terrain has been a detriment, by 
requiring the movement of thousands of cubic yards of 
earth, the site finally chosen adjacent to Port Jefferson 
Harbor, on the north shore of Long Island meets the 
condensing water and navigation requirements. It also 
affords an opportunity to improve transmission and dis- 
tribution characteristics in the eastern end of the terri- 
tory and to aid in stabilizing those facilities throughout 
the System. 

The main building comprises an office section which 
houses the various maintenance shops, warehouse, 
chemical laboratory, administrative offices, general 
offices and assembly rooms; a turbine room; electrical 
and auxiliary bay; a bunker bay; and a boiler room. 
The separate foundations of the boiler and turbine sec- 
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View of sermi-outdoor boiler plant with adjacent steelwork 
for second section under construction 
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tions consist of concrete mats approximately five feet 
thick poured on reinforced concrete and timber piles, 
respectively. 

The power station and the miscellaneous outlying 
buildings, which include a chlorinator house, a screen 
intake house, fuel oil pump house, precipitator sub- 
station and deep-well pump houses, conform to the same 
architectural treatment. Incorporated in the basic 
design are, in general, concrete foundations, structural 
steel framing, gray manganese spot face brick, limestone 
trim and coping, concrete roof slabs, and insulated, built- 
up roofing. Windows have been installed to provide 
light, architectural effect and natural ventilation, which 
has been supplemented as required by roof ventilators 
and fans. 

Inasmuch as the nearest railroad terminal is approxi- 
mately 1'/. miles distant and 200 ft higher in elevation it 





T-shaped, reinforced-concrete wharf upon which fuel- 
handling facilities will be erected 


was planned that all major equipment and fuel be de- 
livered by water. Consequently, a T-shaped, reinforced 
concrete wharf, having a stem 50 ft wide and extending 
130 ft from the bulkhead line to the 40 X 200-ft long 
head, has been erected to support the coal-handling 
facilities and to accommodate not only coal and oil barges 
but also ocean-going colliers. 


Steam Generation 


The initial installation consists of one 425,000-lb per 
hr Combustion Engineering three-drum steam generator 
designed to deliver steam at 1350 psig and 955 F at the 
superheater outlet. This is of the semi-outdoor type and 
features an insulated steel encased setting. 

In each of the four corners of the tangentially fired 
furnace are four C-E Type TV coal burners and two 
Peabody steam-atomizing oil burners, all designed to 
permit vertical adjustment 30 deg above or below the neu- 
tral position. A light oil system and automatic electric 
pilot torches have been installed for lighting-off. To 
permit ready adjustment to suit load conditions the 
secondary air dampers have been arranged for remote 
manual operation from the main control room. 

Light oil for ignition purposes is supplied to the bottom 
row of oil burners from a 10,000-gal storage tank by 
means of two Quimby Rotex pumps, each of 9 gpm ca- 
pacity. Bunker C fuel oil, drawn from an 80,000-bbl tank 
located approximately 1100 ft from and 85 ft higher than 
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the plant, is delivered to the burners through Griscom- 
Russell twin heaters by means of two DeLaval rotary 
pumps. 

Pulverized coal is supplied by three No. 493 C-E 
Raymond bowl mills each driven by a 200-hp, 1200-rpm 
Westinghouse motor which also drives the exhauster, 
Each mill has a capacity of 21,300 lb per hr when pul- 
verizing coal of 85 Hardgrove grindability and 8 per cent 
moisture. A feeder driven by a constant-speed motor 
through a Raymond variable-speed feed control unit 
serves each mill. The flow of coal from each individual 
section of the steel plate bunkers passes through a Stock 
Engineering valve to a Richardson scale and thence to 
the feeder. In addition to designing all of the piping be- 
tween the bunker outlets and the mills to minimize the 
possibility of unscheduled stoppage of coal flow, each 
bunker outlet has been provided with a Syntron vibrator 
acting upon a hinged steel plate. 

The 22 ft wide by 21 ft deep furnace, which has a gross 
volume of 31,000 cu ft, a heating surface of 9020 sq ft and 
a heat release of 17,900 Btu per cu ft per hr, is completely 
water cooled with plain tubes on the front and sides, 
plain and finned tubes on the rear and finned tubes on the 
roof. The 3-in. O.D. plain tubes are spaced '/s in. apart 
and the rear wall tubes are bent out to form a screen of 
two rows ahead of the superheater. The furnace heating 
surface is supplemented by 6050 sq ft additional surface 
in the boiler section. 

The 48-in. front drum affords primary separation of 
water and the 54-in. rear drum incorporates a bubble- 
type washer and a screen drier guaranteed to limit the 
solids carryover to 1 ppm when the total soluble solids in 
the concentrated boiler water and in the entering feed- 
water do not exceed 1000 ppm and 50 ppm, respectively. 

Components of the steam generating system include 
an Elesco superheater, a C-E fin tube economizer, two 
Ljungstrom regenerative-type air preheaters, one Ameri- 
can Blower forced-draft and two induced-draft fans, a 
Buell mechanical dust collector and a Research Corpora- 
tion electrical precipitator. 


The interbank superheater has a total heating surface 
of 15,043 sq ft divided into a high temperature second 
stage consisting of 81 two-loop elements and a low tem- 
perature first stage of 83 seven-loop split-type elements. 
Approximately half of the second-stage element surfaces 
are 0.300-in. minimum wall chrome molybdenum titan- 
ium stabilized seamless steel tubing, as per A.S.T.M. 
Specification A-213 Symbol T-16, and the remaining 
half consists of 0.250-in. minimum wall ‘‘DM.”’ seamless 
steel tubing, per A.S.T.M. Specification A-213 Symbol 
T-11. 

Temperature of the steam leaving the superheater is 
guaranteed to be held at 955 F, plus or minus 10 deg 
F, for the range of 300,000 to 425,000 Ib per hr evapora- 
tion. A Leeds & Northrup electrically operated system 
is provided to maintain the steam temperature constant 
by automatically positioning the burner nozzles and the 
superheater bypass and shunt dampers. Although 
either the tilting burners or the dampers may be utilized 
as the primary element of temperature control it 1s 
planned to use the positioning burners to cover as wide a 
load range as possible and to employ the dampers only as 
a secondary means of control when required. 

The continuous, separately set economizer has hori- 
zontal finned tubes arranged for counterflow, with the 
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gas down and the water up. The unit, which is 16 tubes 
high by 36 tubes wide, has a total heating surface of 
13,900 sq ft. 

Each of the two vertical Ljungstrom regenerative air 
preheaters, designed for counterflow of air and flue gases, 
has an overall heating surface of 50,060 sq ft packed in 
the rotor in three layers 32 in., 18 in. and 12 in. deep, 
measured from the hot side. Each heater is equipped 
with an air-power operated, single-nozzle, oscillating- 
type soot blower which utilizes air at 200 psig as the 
cleaning medium. To prevent corrosion of the elements 
the air heaters are provided with a return duct to permit 
the recirculation of sufficient hot air to keep the plate 
temperature above the dewpoint when starting up the 
boiler, in banking, and when operating at very low 
ratings. 












































































General view of turbine room with temporary wall shown 
in rear 


Connected by duct work to the air heater outlets is a 
Buell multi-cyclone mechanical dust collector comprised 
of sixteen cyclones arranged in two groups of eight each. 
Immediately following the mechanical collector is a 
Cottrell electrical precipitator comprised of two units, 
each having two sections of 19 ducts. The precipitator 
outlets, in turn, are connected to the induced-draft fan 
inlets. This costly series installation of collectors was 
made to eliminate, in so far as possible, the fly-ash 
nuisance to the residential area surrounding the plant and 
at the same time to reduce maintenance on the induced- 
draft fans. 

As shown in the cross-section, all fans are set at ground 
elevation. The forced-draft fan, which is located in- 
doors, is a double inlet, two-thirds double width, Sirocco 
type, with water-cooled sleeve bearings and furnished by 
American Blower Corporation. Driven at 495 rpm by a 
400-hp, 2300-volt Westinghouse motor the fan is capable 
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of delivering 134,000 cfm of 100-F air at a total static 
head of 10.95 in. w.g. Inlet dampers of the louvre type 
are controlled automatically to regulate the air flow jn 
accordance with the combustion requirements. 

The two American Blower induced-draft fans, which 
are located outdoors, are of the double-inlet, two-thirds 
double width, Sirocco, water-cooled sleeve-bearing type 
with evasé outlets. Each unit, driven at 870 rpm by a 
400-hp, 2300-volt General Electric splash-proof motor, is 
capable of handling 111,300 cfm of 300-F gas against a 
total static head of 15.1 in. w.g. Automatically operated 
louvre-type inlet dampers and hand-operated outlet 
louvre-type dampers are provided for each fan. 

Flue gas from the induced-draft fans is discharged into 
a 13-ft 6-in. minimum inside diameter, 300-ft, fully lined 
radial brick stack. This stack, which has been designed 
to accommodate two 40,000-kw units, has a venturi 
orifice in the lining cap which is adjustable to provide 
75 fps exit gas velocity first with one and later with two 
boilers. 


Soot Blowers 


A Vulcan automatic, sequentially air-operated and con- 
trolled compressed-air soot blower system serves the 
boiler. Four retractable units, each having a travel of 
approximately 11 ft, and utilizing 200 psig air at the 
nozzles, are arranged two on each side of the steam gen- 
erator adjacent to the superheater sections. Six rotary 
blowers, employing 100 psig air at the nozzles, have been 
installed on the boiler and superheater sections and eight 
similar units have been mounted on the economizer in 
two rows of four each. No wall blowers have been in- 
stalled, although boxes have been provided for eighteen 
wall blowers and two future rotary units. 

Control of the soot-blowing system, including the in- 
tegral soot blowers of the two air preheaters, is cen- 
tralized on the boiler gage board, where sequential drum 
controllers have been installed to afford complete auto- 
matic operation of the blowing system on any prescribed 
schedule. Motion and position indicators are provided 
for the retractable units and an emergency button per- 
mits the ready withdrawal of any element. 

Air for soot blowing is supplied by two Ingersoll-Rand 
three-stage, double-acting, water-cooled air compressors 
each having a capacity of 567 cfm of 500 psig air. Each 
compressor is driven by a 200-hp, 512-rpm, 2300-volt 
Electrical Machinery Mfg. Co. open-type synchronous 
motor. Air storage is provided by one 500-psi receiver 
having a volume of 750 cu ft and one 300-psi receiver 
having a volume of 100 cu ft. 

The steam generator has been equipped with a United 
Conveyor pneumatic ash-handling system which has a 
capacity of 25 tons per hr of ash and fly ash in the dry 
state. The system is designed to empty the four hopper 
sections under the dry-bottom type furnace and the six 
rear pass hoppers when operated manually. In addition, 
the installation is arranged to serve the four hoppers 
under the cyclone dust collectors, the eight hoppers under 
the electrical precipitators and the outlet at the base of 
the chimney automatically and in sequence when cont- 
trolled remotely from a panel which is located in the 
main control room. 

Ash and fly ash are delivered through 8-in. Durite con- 
veyor piping to a 300-ton vitrified tile storage bin ar- 
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ranged for periodic discharge of the waste material 
through two dustless unloaders into trucks for convenient 
disposal. 


Coal Handling 


Coal handling facilities have been ordered but will not 
be installed until the middle of 1949. Designed for re- 
ceipt of fuel only by water the equipment will have a 
maximum capacity of 300 tons per hr and should fulfill 
all future plant expansion requirements. 

A McKiernan-Terry Type R unloading tower, mounted 
on the dock, will deliver coal by means of a 48-in. belt 
feeder to an American Pulverizer ring roll crusher located 
within the enclosed portion of the coal tower. An in- 
clined 36-in. conveyor belt will carry coal over a magnetic 
pulley to a horizontal 36-in. reversible belt extending 
over the bunkers to a turning tower in the plant yard. 
Another 36-in. belt conveyor will receive coal from the 
reversible unit at the junction tower and deliver it to the 
storage area tower receiving chute, which will be of a 
swivel design permitting storage of approximately 1800 
tons in a kidney-shaped pile. 

Movement of coal from the live storage pile to, and re- 
turn of fuel from, the 66,000-ton reserve storage area 
will be performed by a Caterpillar Model D-8 tractor, 
bulldozer and Model 80 scraper. Coal will be reclaimed 
by utilizing an underground hopper, a 48-in. belt feeder 
and a 36-in. return-belt conveyor, which will discharge to 
the reversible conveyor over the bunkers. Filling of the 
bunker sections will be accomplished by means of a 
double-ended, self-propelled, reversible, traveling tripper 
having two sealed-type discharge spouts and necessary 
seal belts. All of the coal-handling equipment, with the 
exception of the unloading tower, will be furnished by 
Robins Engineers, Division of Hewitt-Robins Inc. 

Every effort has been made to design the unloading and 
handling facilities to be as dust free and as architecturally 
pleasing as possible. To effect these results the tower 
will be modified structurally to present a neat appear- 
ance, the conveyor galleries will be enclosed with transite, 
the tripper will be of the sealed type and the bunkers will 
be kept under a slight vacuum during filling opera- 
tions. 


Instruments and Controls 


All essential boiler, turbine, generator, pump, ash- 
handling, soot-blowing and electric-switching controls 
are centralized to best facilitate total plant operation and 
to permit the plant to perform its functions with a mini- 
mum of personnel. A single, well-lighted control room 
located on the main operating floor midway between the 
turbine and boiler sections, is air-conditioned to reduce 
dust infiltration and to insure comfortable working con- 
ditions. 

A Hagan combustion-control system, fully automatic 
aud air operated, has been installed to maintain constant 
boiler pressure regardless of the steam output by regu- 
lating either oil or pulverized coal fuel feed, coal-air ratio 
when applicable and forced and induced draft. A steam- 
flow measuring regulator governed by the flow across the 
Superheater, a master sender connected to the super- 
heater outlet header, an air-flow measuring recorder, 
connected across the gas side of the economizer, and a 
draft regulator connected to the steam generating unit, 
constitute the essential combustion-control elements. 
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Although a Bailey three-element control system has 
been installed, no feedwater regulating valve has been 
provided. Therefore, loading air pressure determined by 
drum water level, steam flow and air flow acts on the con- 
trol drive attached to the scoop of the hydraulic coupling 
of each boiler feed pump to set the speed of the pump and 
thus regulate drum water level. 

A full complement of operating instruments has been 
provided on the boiler and turbine gage boards, including 
Bailey draft gages, Crosby pressure gages, General 
Electric ammeters, miscellaneous Leeds & Northrup 
temperature and conductivity recorders, and a Reliance 
Eye-Hye drum level gage. 


Piping and Valves 


The 10-in. gate valve in the main steam line is of the 
Reading, Pratt & Cady welded bonnet design, with body 
and bonnet made of cast chrome-moly steel, in accord- 
ance with A.S.T.M. Specification A-217 Grade WC, modi- 
fied to contain 0.80 to 1.10 per cent chromium. Seat and 
disk are faced with stellite. 

High-pressure boiler-feed gate valves are of Reading, 
Pratt & Cady bolted bonnet design, with bodies and 
bonnets of cast carbon moly steel, in accordance with 
A.S.T.M. Specification A-217 Grade WC. The 4-in. 
Edward globe type, flanged bonnet regulating valve in 
the feedwater bypass line has the body and bonnet made 
of cast carbon steel, in accordance with A.S.T.M. Speci- 
fication A-216 Grade WC. All of these valves incorporate 
stellite facing and are motor-operated to permit their 
operation to be governed remotely from the central con- 
trol room. 

The main steam line to the turbine-generator is 10 in., 
Schedule 160, seamless carbon-moly-chromium steel, per 
A.S.TM. A-280-46T modified to chemical content of ASTM 
A-213 Grade T-12 (0.80 -1.10 per cent chrome) and is all 
welded. Boiler feed discharge piping is 8 in., Schedule 
160, seamless carbon steel, per ASTM A-106 Grade A, 
0.30 per cent maximum carbon, and is all welded with the 
exception of flanges at the boiler feed pump outlets. 


Feedwater Cycle 


The regenerative cycle, as here employed (see heat- 
balance diagram), includes two high and two low pressure 
Struthers-Wells closed feedwater heaters and one Worth- 
ington deaerating feedwater heater. All of the closed 
feedwater heaters are of the U-tube type and are in- 
stalled vertically with the heads down. The fifth- and 
eighth-stage high-pressure heaters, which are designed for 
2000 psig on the water side and 400 psig and 150 psig on 
the steam sides, respectively, have 5/s-in. O. D., No. 16 
BWG, 70-30 cupro nickel tubes. The sixteenth- and 
nineteenth-stage low-pressure heaters have 7/s-in. O. D. 
No. 18 BWG copper tubes and are designed for 150 psig 
and 125 psig on the water and steam sides, respectively. 

Drips from the fifth- and eighth-stage heaters normally 
are cascaded to the thirteenth-stage heater whereas 
drips from the sixteenth- and nineteenth-stage heaters 
are collected and pumped back into the condensate sys- 
tem between the two heaters. Under light load condi- 
tions, however, the eighth-stage heater drains to the 
sixteenth-stage unit, which in turn has its drips returned 
to the condenser. 
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Condensate leaving the sixteenth-stage heater is 
deaerated in a direct-contact, horizontal tray-type 
thirteenth-stage heater. Designed to reduce the oxygen 
content of 450,000 lb per hr of water to 0.005 cc per liter 
or less, this unit incorporates a 7-ft diameter by 17'/2 ft 
long heating section containing two sets of cast-iron 
trays. Two vent condensers are provided to discharge 
noncondensables automatically either to the atmosphere 
or to the main condenser depending upon extraction 
steam pressures at various turbine loads. 

Directly connected to the deaerator is a 12-ft diameter 
by 30 ft long storage tank. This vessel, which supplies 
the boiler feed pumps, provides a nominal 23-min storage 
of condensate at full load. 


Boiler Feed Pumps 


Two Ingersoll-Rand barrel-type, 8-stage pumps, each 
having a capacity of 475,000 lb per hr of 278-F feedwater 
when operating at 3600 rpm against a total dynamic 


3400000 


Evaporators 


A Griscom-Russell evaporator equipped with an 
Elliott deaerating preheater has been installed to supply 
the feedwater system with makeup. This unit, which is 
supplied with steam extracted from the eighth stage of 
the turbine, is designed to have a net output of 15,000 Ib 
hr of vapor having a total solids content of less than 
one-quarter grain when supplied with water from wells 
on the plant property. 

A second evaporator provides 10,000 Ib per hr of vapor 
at 125 psig for fuel oil heating and for general plant heat- 
ing. The coils of this unit are supplied with steam from 
the main boiler drum through a 1'/:-in. Swartwout valve 
which reduces 15,250 lb per hr from 1475 psig to 425 psig. 


Circulating-Water System 


The condensing equipment features a 37,500-sq ft 
Westinghouse two-pass condenser having divided water 
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head of 1590 psi, are located approximately 47 ft below 
the bottom of the deaerated water storage tank. These 
pumps have outer casings of cast carbon steel, while the 
internal parts are, in general, of 4-6 per cent chrome, 
0.50 per cent molybdenum alloy steel, which has been 
found in the course of lengthy research and available 
operating experience to be effective in preventing corro- 
sion-erosion. Each pump is driven by a Westinghouse 
1500-hp, 3600-rpm, 2300-volt motor through an Ameri- 
can Blower hydraulic coupling and is equipped with a 
Republic bypass control system which maintains mini- 
mum flow through each pump at 100,000 Ib per hr. 
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Station heat balance diagram for generation at 40,000 kw, 
2'/.in. Hg back pressure 





boxes made of nickel cast iron. The 5968 arsenical alumi- 
num-brass tubes are | in. O. D., 18 BWG, 24 ft long and 
are rolled at both ends into 1!/.-in. thick Muntz metal 
sheets. Tube expansion is accommodated by a steel 
diaphragm incorporated in the shell, which is of */;-in. 
thick copper-bearing steel plate. A fabricated steel con- 
necting piece is welded to the turbine exhaust and to the 
condenser, requiring that downward movement be com- 
pensated for by spring supports and rubber expansion 
joints in the circulating water piping. 

Construction of the unit and arrangement of the valv- 
ing permit cleaning of the tubes in one half of the con- 


February 1949—C OMBUSTION 

























denser while the other half is in service. Individual sec- 
tions are emptied of their contents rapidly and con- 











Steam to the turbine passes through the emergency 
stop valve to the eight control valves assembled in an 
upper and lower steam chest and then through eighteen 
stages of the single-flow type and three stages of the 
double-flow type. The turbine wheels are machined in- 
tegral with the turbine rotor, which is direct connected 
to the generator. 

The generator of the unit is a 47,058-kva (at '/2 psig 
hydrogen), 85 per cent power factor, 3600-rpm, 3-phase 
60-cycle, 13,800-volt hydrogen-cooled machine equipped 
with a main, direct-connected exciter, whose field is fur- 
nished by an amplidyne voltage regulator. The neutral 
of the generator winding is grounded by connecting the 
primary of a 150-kva G.E. distribution transformer be- 
tween the generator neutral and ground, the secondary 
of the transformer being short-circuited through a re- 
sistor. 

Power for auxiliaries is normally supplied directly from 
the generator leads through a Pennsylvania 5000-kva, 
3-phase, 60-cycle, 13,800/2400-volt unit auxiliary trans- 


Sectional view of turbine 


so veniently by means of a dewatering pump cross-con- 
y nected between each water box and the circulating water 
a discharge piping. - . . 
) Ib Supplementary auxiliary equipment, supplied by 
© Westinghouse includes one twin-element, two-stage, 
ms steam-jet, air ejector and duplicate condensate and cir- 
mes culating water pumps. 
Dor The two 20,000-gpm, axial-flow circulating water 
oi pumps, driven at 585 rpm by constant-speed, vertical 
om motors, are located in the intake house. Each pump is 
Ive mounted in an individual intake basin and has on its 
: suction side a coarse fixed screen and a Link-Belt travel- 
Ig. ing screen, which are afforded cathodic protection by use 
of a selenium rectifier and graphite anode ground bed. 
Salt water taken from Port Jefferson Harbor is dis- 
ft charged through 36-in. cast-iron pipe into a common 
ter 60-in. cast-iron main which carries cooling water to the 
condenser. A separate 60-in. line returns the heated 
dof 
| 
I} | 
‘| fie: 
\ ‘oon ay) | ' 
Sr 7 
water to the harbor. Recirculation is not expected to be 
a problem, for not only are the intake screen house and 
discharge seal well approximately 535 ft apart, but also 
the prevailing current in the harbor is from the intake to 
the discharge. 
To reduce condenser maintenance by inhibiting or 
preventing marine growth in the circulating water system 
a Wallace & Tiernan chlorination process has been in- 
4 Stalled. Facilities to store and handle one-ton chlorine 
| cylinders and to house the dispensing equipment have 
1 been incorporated in a chlorinator house, and rubber- 
| lined pipe has been run between this building and the 
. intake house to transport the chlorine solution to the 
. suction of the circulating water pumps. 
e 


Electric Generating System 

1 The General Electric turbine is a 40,000-kw, 3600 
Tp, 2l-stage, tandem-compound, double-flow con- 
densing unit designed for throttle steam conditions of 
1250 psig and 950 F. 
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former. Since all of the auxiliaries are motor operated a 
G.E. 2000-kva, 3-phase, 60-cycle, 23,380/2500-volt 
starting transformer has been provided for starting the 
station through the 23-kv operating bus when the main 
unit is not in operation. The generator leads are con- 
nected to a G.E. 45,000-kva, 3-phase, 60-cycle, 13,200/- 
69,000-volt main transformer which supplies the trans- 
mission system through the 69-kv and 23-kv switchyard, 
located approximately one-fourth mile from the power 
station. A 15,000-kva, 68,400/25,400-volt G.E. trans- 
former connects the 69-kv and 23-kv systems at the 
switchyard. 

Engineering and design and the construction super- 
vision of the first 40,000-kv installation have been carried 
on by Ebasco Services, Inc., New York, under the direc- 
tion of the Long Island Lighting Company’s Messrs. E. 
W. Doebler, Vice President and General Operating Man- 
ager, and S. E. Bowler, Electric Operating and Engineer- 
ing Manager. 
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This Swartwout 
Liquid Level Control 


provides 


unusually sensitive feeding and drainage 
regulation through reset and setback features 














Your need for positive, accurate liquid level control on all im- 
portant liquid-containing vessels is met by Swartwout Type L1 
Control. On horizontal sub-cooled heat exchangers, for instance, 
efficient operation calls for levels held within very close limits 
from no load to full load. Type L1 maintains levels within one half 
inch in all types of heaters, under all load conditions. Its smooth 
operation compensates for quick-changing loads or long process 
lags, eliminating all tendency to cycle or hunt. 






Swartwout 
Type L-1 
Liquid Level 
Control 




























Action of the Swartwout Liquid Level Control is frictionless; 
the construction leak-proof without the use of stuffing boxes. Its 
most important features are short float travel, sensitive torque- 
tube translation of float action, automatic reset and set-back load 
compensation, and rugged simplicity. . . . To obtain the full 
efficiency of your heater or other liquid-handling vessels, install 
Swartwout Type L1 Controls. Write for Bulletin S-15-A. 
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Here’s an example of a hori- 
zontal sub-cooled heat ex- 
changer hookup where (1) 
Swartwout Type Li Liquid 
Level Control keeps conden- 
sate level where it performs 
its proper function — never 
allows it to cover tubes that 
should be normally steam 
heated. (2) Swartwout V10 
Regulating Valve especially 
designed to stand the pun- 
ishment of flashing conden- 
sate. Unique angle body, 
disc and seat design give it | 

long years of dependable | CONDENSATE 
trouble-free service. Data 
Unit S-208A describes it. 
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HORIZONTAL SUB-GOOLING TYPE 
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Selection of Motors for 


Steam Station Auxiliaries 


A discussion of motor drives for forced- 
and induced-draft fans, boiler-feed pumps, 
condensate and circulating pumps, and 
pulverizers, together with a comparison 
of the characteristics of induction and 
synchronous motors for such applications. 


ONTINUED operation of power-plant auxiliaries 
in steam stations is as vital to uninterrupted serv- 
ice as that of the boilers or main generating 

units themselves. Hence the selection of motor drives 
for these auxiliaries involves careful consideration of 
such factors as type, torques and control to insure that 
operation is uninterrupted. Total connected load of 
such motor-driven auxiliaries will range from 5 to 20 
per cent of the total prime mover rating, the average 
being about 10 per cent. 

The forced- and induced-draft fans, boiler-feed pumps, 
condensate and circulating pumps, and coal pulverizers 
constitute virtually all of this load. Connected horse- 
power values, over a wide range of station ratings, com- 
prising several plants is as follows: 

Average auxiliary motor 


horsepower in per cent 
of station rated capacity 


Horsepower and 


Application speed range 


Draft fans 1.5 50 hp at 1800 rpm to 
1250 hp at 600 rpm 
Feed pumps 2.9 125 hp at 3600 rpm to 
1750 hp at 1800 

rpm 
Condensate and circulating 3.9 15 hp at 1200 rpm to 
pumps 700 hp at 400 rpm 


Coal pulverizers 1.7 50 hp at 1200 rpm to 


300 hp at 360 rpm 


Standby or operating turbines for auxiliaries will 
average about 5 per cent of the station rating. Oper- 
ating horsepower of these turbines is usually limited to 
such an amount that the exhaust can be utilized for feed- 
water heating. 

In nearly all cases single-speed alternating-current 
motors are used to operate the power-station auxiliaries. 
More rarely single-frame two-speed motors or two single- 
Speed motors coupled to the same shaft are used. Where 
Speed variation, particularly of boiler-draft fans and 
boiler-feed pumps, is desired, magnetic or hydraulic slip 
couplings are commonly used. Direct-current motors 
are now rarely used to operate these auxiliaries. 


Load Characteristics 


Drart Fans 


A survey of plant auxiliaries for 73 steam turbine- 
§enerator units being installed in 1946 and 1947 shows 19 
induced-draft fans driven through slip couplings and 54 
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By G. L. OSCARSON 
Chief Application Engineer 
Electric Machinery Mfg. Co. 


induced-draft fans driven by single- or two-speed motors 
and using damper or inlet vane controls. 

Of the forced-draft fans for these units 10 were driven 
through slip couplings and 63 were constant speed. 

Magnetic drives provide a precision speed control for 
such fans. These drives work ideally with synchronous 
motors as they can instantly unload the motor in case 
it drops out of step and thus permit it to resynchronize 
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Fig. 1—Comparison of efficiencies of high-speed unity 

wer-factor synchronous motors with induction motors. 

ciencies of 0.8 power factor-synchronous motors are 

approximately | per cent lower than those shown for 200 hp 
and under, and 114 per cent above 200 hp. 
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magnetic drive control has caused combustion control 
manufacturers to speak favorably of these units for use 
in conjunction with their control devices. 


BOILER-FEED PUMPS 


Variable-speed drives are rarely used on boiler-feed 
pumps which usually run at 3600 rpm, as mechanical 
problems are involved in designing and building 3600-rpm 
variable-speed drives. However, a few installations have 
been made of slip couplings on boiler-feed pumps. In 
general the feedwater flow is controlled by throttling the 
pump discharge or by controlling the speed of a small 
booster pump. 


CONDENSATE AND CIRCULATING PuMPS 


Condensate and circulating pumps are smaller and 
operate at lower speeds than do the boiler-feed pumps. 
Variable output is required and installations utilizing 
slip couplings have been made. 


CoAL PULVERIZERS 


Pulverizer motors run at constant speed whether 
operating the mill alone or in conjunction with the 
primary air fan. The starting torque, in per cent of 
full load torque, must be high, particularly if the primary 
air fan is separately driven. Squirrel-cage motors are 
commonly used. However, because of the low speeds 
frequently used for pulverizer drive, synchronous motors 
may be utilized to advantage for reasons discussed later. 


Motor Characteristics 


Motors for use with power-plant auxiliaries should be 
of drip-proof or splash-proof construction. High build- 
ing construction costs are causing a trend toward outdoor 
installations of many auxiliaries, and splash-proof en- 
closures are a minimum requirement for motors installed 
outdoors. Sleeve-type bearings seem to be preferred by 
central station operators. Flexible couplings, particu- 
larly on boiler-feed pumps, must be arranged so that no 
end thrust is transmitted to the motor shaft. 

Torque requirements for most power plant auxiliaries 
are moderate and standard torques will usually suffice. 
One exception is the motor for operating the coal pul- 
verizer. Starting torques of 150 per cent of full load 
torque may be required for this application. 

High temperatures, and frequently damp conditions, 
prevail in many central stations. Therefore, Class B 
insulation should be given full consideration for locations 
where high temperatures exist. Moisture-resisting in- 
sulation is desirable. Coils should be dipped in moisture- 
resistant varnish and baked to provide adequate protec- 
tion. 

In view of the large horsepower ratings, and particu- 
larly where low speeds are involved, synchronous motors 
should be given full consideration. Synchronous motors 
operate at unity or leading power factor and provide a 
desirable magnetizing kva component to the system. 
Induction motors require that the system supply them 
with a magnetizing kva component. Moreover, syn- 
chronous motors operate at a higher efficiency than do 
induction motors. This is particularly true of low motor 
speed (below 500 rpm), where induction motors in- 
herently have low power factor and low efficiency. 
Where large units operating continuously are involved 
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the power saving per year may be considerable with high 
efficiency motors. Synchronous motors have much 
larger air gaps than do induction motors of similar rat- 
ings. In large sizes (500 hp and larger) they generally 
cost less than induction motors, particularly in medium 
and low speeds. Fig. 1 illustrates efficiency margins 
the synchronous motors have over induction motors in 
the medium-speed range. 

However, an exception is found in 3600-rpm motors, 
at which rotative speed the power factor and efficiency 
of induction motors are high; and the cost is much less 
than that of 3600-rpm synchronous motors. As a re- 
sult 3600-rpm synchronous motors are rarely justified. 

In many cases synchronous motors operating at 0.8 
power factor should be used. At full load they then sup- 
ply a magnetizing kva component equal to approximately 
60 per cent of the motor rating. This is increased at 
partial loads. Induction motors always have a lagging 
kva component which is relatively larger on low-speed 
motors. This component does not decrease proportionally 
with decrease in load and the power factor at partial 
loads is quite low. Fig. 2 shows the relationship be- 
tween load and leading reactive kva component avail- 
able in synchronous motors. 
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Fig. 2—Curves showing leading reactive kva, in per cent of 
the rated horsepower, that synchronous motors of various 
power-factor ratings supply at different partial loads 


” Leading power factor synchronous motors can readily 
be built with pull-out torques up to 250 per cent of full 
load torque. They will then carry full load continuously, 
as far as pull-out torque is concerned at 40 per cent line 
voltage, providing full excitation is maintained. The 
pull-out torque of synchronous motors at full excitation 
varies directly with line voltage. Actually, for a trans- 
ient period of up to one second the pull-out torque may 
equal 350 per cent. The stalling torque of induction 
motors is about 200 per cent and it varies as the square 
of the applied voltage. At approximately 70 per cent 
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voltage the motor may stall if full load torque is required 
by the driven load. 


Power Supply and Control Characteristics 


For ratings up to and including 100 hp 440-volt motors 
should preferably be used, above which 2300 volts is to 
be preferred. In the majority of cases the transformer 
supplying motors driving power-plant auxiliaries are 
connected directly to the station bus. They are thus 
subject to system disturbances such as result from 
grounds, short-circuits, lightning, switching surges, etc. 
These disturbances frequently result in partial or total 
voltage failure for varying periods of time. Hence 
motor and control characteristics must be such that they 
provide the means of operating as uninterruptedly 
through such disturbances as is possible. In the case of 
induction motors such protection may be secured by use 
of time-delay undervoltage releases. 

Synchronous motor control should have the line con- 
tactor and field contactor held in by direct current from 
the excitation source, or latched mechanically so they 
do not drop out on voltage dips. The control must be 
provided with some form of relay to remove the excita- 
tion in case the motor actually drops out of step. In 
addition, the synchronous motor must have sufficient pull- 
in torque to resynchronize as soon as conditions are re- 
stored to normal. Automatic means providing partial 
unloading are readily supplied where magnetic drives are 
used. Such unloading facilitates resynchronizing subse- 
quent to voltage dips. 

The characteristics of the load, motor and control 
must be coordinated in all respects to provide protection 
for the motor and still insure that every effort is made to 
insure continuity of operation. 


Summary 


The following tabulation will summarize advantages 
and disadvantages of squirrel-cage and synchronous 
motors as applied to power-plant auxiliary drives. The 
advantages of utmost simplicity of the squirrel-cage 
motor must be weighed against the greater complexity, 
but superior operating characteristics, of the synchronous 
motors. 


Element Squirrel-cage Motor Synchronous Motor 


Stator Virtually identical Virtually identical 

Rotor Simple squirrel-cage Low voltage—salient 
winding on core pole winding, plus 

amortisseur winding 

. for starting 

Collector rings None Two 

Exciter None Yes—generally 125 volt 

Air gap Small 3 to 5 times squirrel-cage- 


motor air gap 


Starting torque® Varies as V? Varies as V? 


Pull-in torqued Not a factor Varies as V? 
Stalling torque About 200 per cent About 250 per cent on 
Varies as V? 0.8 p.-f. motors. Var- 
ies directly with volt- 
a age 
Efficiency Lower than synchro- Relatively high, particu- 
nous efficiency except larly in medium and 
P at 3600 rpm low speeds ; 
ower factor Always lagging—low at Preferably 0.8 leading at 


part loads and low full load. Additional 
= speeds correction at part loads 
Primary controls Usually across-the-line Usually across-the-line 
Field control None Yes—should be of field 
removal type if motor 
drops out of step 


Comparative overall cost Low -except at low Probably low in low 
speeds spetds and large rat- 
ings 


: Starting torques are readily obtainable on either type of motor. 
~ High pull-in torque for high inertial loads is harder to obtain on syn- 
chrovous motors, This is immaterial if slip couplings are used. 
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Facts and Figures 


Approximately half of the turbine capacity now build- 
ing for utility plants will employ steam pressures under 
1000 psi. 


Surface or strip mining has shown a marked increase 
from a yearly average of 30,331,000 tons for the 1935- 
1939 period to 135,000,000 tons in 1947 according to 
—Bituminous Coal Institute. 


A 1750-hp variable pitch pump drive to maintain con- 
stant motor speed independent of pump loading has heen 
designed for variable speed pumping at a Naval ordnance 
research laboratory. 

® 


Sweden is now building a 600-mile transmission line 
that will employ 380,000 volts, the highest commercial 
voltage yet employed. 

* 


Carbon dioxide and water vapor are both capable of 
absorbing heat by radiation and of giving out non-lumi- 
nous radiation. 


The greater immunity of cast iron from acid corrosion, 
as compared with steel, is said to be due to a protective 
film resulting from iron silicide in the cast iron. 


A recent compilation of 27 gas turbines in service or 
under construction for stationary power or locomotive 
service accounts for approximately 200,000 kw capacity. 
This is exclusive of those used with the Houdry process in 
oil refineries. The largest of these units, to go in service 
abroad this year, will be rated at 27,000 kw. 


Fuel consumed in a nuclear reactor consists of fission- 
able material which produces heat for conversion into 
power. If the so-called breeding process works, as scien- 
tists have reason to believe, the reactor will more than 
replenish the fuel consumed in operation. In addition to 
producing heat, a breeder-type reactor would convert 
nonfissionable uranium-238 into new fissionable matter. 


The U.S. Bureau of Mines reports that fewer American 
miners lost their lives in 1948, in proportion to the tons 
of coal produced, than in any previous years since such 
records were begun in 1910. The fatality rate per million 
tons was 1.46 for bituminous coal and 2.54 for anthracite, 
or a combined death rate of 1.56 per million tons. 


Means of testing resistance of various metals to pitting 
or erosion due to cavitation have been devised wherein a 
material sample is vibrated through a distance of three to 
four thousandths of an inch for a two-hour period at a 
rate of 6500 cycles per second. These tests are estimated 
to be the equivalent of several years usage in the type of 
apparatus in which cavitation occurs. 
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STEPS IN ERECTION OF A\S7 


These construction photographs 
were taken of an extension to the 
boiler plant of the Waco Station of 
the Texas Power & Light Company. 
The unit, which was completed in 
December 1948, is of the C. E. two- 
drum type, oil and gas fired, and is 
rated at 150,000 lb per hr, of 650- 
psi, 835-F steam 


Fig. 3—Drums and part of tube bank in place 





Fig. 2—Hoisting the upper drum 
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STEAM GENERATING UNIT 
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Fig. 4—Front wall has been added Fig. 5—Side walls and headers completed 


Fig. 6—Approaching completion with casing and ducts erected 
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9 out of 10! 


CONSOLIDATED Safety Valves continue 
to protect g out of 10 of the nation’s high 
pressure boilers, because CONSOLIDATED 
research and engineering have pioneered every 
major advancement in safety valve design since 
the advent of the modern high pressure boiler. 
A Manning, Maxwell & Moore field engi- 
neer will be glad to demonstrate the superior- 
ities of CONSOLIDATED protection, 
including: 
e Thermodisc Seating (assured 

tightness at all pressures) 

Precision Closing Control 

Welding to Boiler Nozzle 

Single Ring Blow Down Control 

Highest Capacities for Safe 

Boiler Operation 


e High Temperature Compensation 


A lifetime of experience in the solution of 
pressure-relieving problems is at your disposal 


when you specify CONSOLIDATED. 


CONSOLIDATED 


SAFETY VALVES 


A Product of 


MANNING 


MANNING, MAXWELL & MOORE, INC. 


BRIDGEPORT 2, CONNECTICUT 


Makers of Consolidated Safety and Relief Valves, ‘American’ Industrial 
instruments, Hancock Valves, Ashcroft Gauges. Builders of ‘Shaw-Box’ 


Cranes, ‘Budgi*’ and ‘Load Lifter’ Hoists, and other lifting specialties. 


4c 


» ARMSTRONG 
"Power Plant~” 


STEAM TRAPS 


for pressures 

to 1500 ps! 
temperatures 10 
1000° F now made 
from A. 5.1. M. 
Spec. F- 3 Chromium 
Molybdenum 
Steel Forgings 


. ++ Meet All Requirements for Modern 
High Pressure, High Temperature Service 


NY engineer responsible for the design or 
operation of modern, high pressure, high 
temperature steam plants can safely provide 
the benefits of completely automatic conden- 
sate drainage by specifying Armstrong Forged 
Steel Steam Traps. Their inherently trouble- 
free design plus highest quality materials and 
workmanship assure safety and dependable 
performance. There is no chance of failure to 
open when condensate fills the trap and no 
steam loss under no-load conditions. The 
extensive line includes traps to meet any pres- 
sure, temperature or Capacity requirements. 
Armstrong Forged Steel Traps are also 
ideally suited to low and medium pressure serv- 
ice where “‘all-steel”’ installations are desired. 
Where quality, safety and dependability 
come first, specify ARMSTRONG, the “‘stand- 
ard” in many high pressure plants throughout 
the world. For more complete infor- 

om mation and prices, consult your nearby 
ov Armstrong Representative or write: 


e SEND FOR the 36-page 
ARMSTRONG STEAM TRAP 
BOOK for complete data on sizes, 
capacities, selection, installation 
and maintenance of Forged Steel 


and Cast Semi-Steel Steam Traps. 
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In a paper delivered before the A.S.M.E. 
Annual Meeting last December the authors 
discussed corrosion problems encountered 
in two British electric generating sta- 
tions. Analysis of the corrosion products 
disclosed considerable quantities of cop- 
per, while makeup water included an in- 
creased ammonia content. Steps taken 
to correct these conditions are noted. 


HE type of corrosion described has been experienced 
for the last few years in two generating stations of 
the London Power Company Ltd., namely, Dept- 
ford West and Battersea. The former operates at a 
pressure of 375 psi while the latter operates at 625 psi. 


Deptford West 





The boilers in which corrosion occurred are of the 
bent-tube, multidrum type with water walls. Corrosion 
was first noticed in 1940 and necessitated replacement of 
many tubes. The location was the same in nearly every 
case, being confined almost entirely to the expanded ends 
of the tubes. The corrosion product seemed identical 
with that reported in the boilers at Springdale.' In 
some instances the barnacles were 1'/» in. in diameter, 
and in every case examined they were laminated, and 
often copper was found between the laminations. 

Corrosion was partially arrested in 1941, but in 1943 
trouble occurred again when the 
writers investigated the matter in February 1945. At 
this time corrosion was still confined to the expanded 


and was continuing 


tube ends in the top of the central row of generating tubes. 
Affected tubes were picked at random and cut in half 
to determine the location of other possible corrosion sites 
In general, the remaining tubes were in excellent con 
dition, although a few very small barnacles were found 
in isolated places. 

An effort was made to determine any significant fea 
ture concerning these embryo barnacles, but beyond the 
fact that the few found were on the furnace side, and 
therefore subjected to greatest heat transference, no sig 
nificant fact emerged. Severe corrosion was confined to 
the expanded end and in one case the corrosion pit had 
penetrated the tube and had affected the drum metal 

Pror to 1940 no water treatment had been given these 
boilers and the quality of condensate and of evaporated 
makeup were excellent. In September 1940 boiler-water 
conditioning was introduced, sodium phosphates being 


used essentially for controlling alkalinity which was 
Corrosion and Embrittlement of Boiler Metal at 1550 Pounds Operating 
Pressure,’ by L.. E. Hankison and M. D. Baker, Trans. A.S.M.B., Vol. 69, No. 5 


147, pp. 479-486 
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Corrosion of Boiler Generating Tubes 


By R. L. REES and E. A. HOWES 


British Electricity Authority 





Phe S- 


maintained around 40 ppm CaCO; above pH 5. 
phate concentration was maintained around 8 ppm PO, 
and the sulfate/alkalinity ratio was approximately 3.9. 
Sodium sulfite was not injected into the druims of steam- 
ing boilers except before a banking period or when the 
boiler was to be taken off range. The oxygen content of 
the feedwater during operation was below 0.02 ml./ liter 
O., but it was subsequently proved that the content of 
the topping-up water during banked periods was fre- 
quently of the order of 0.1 ml./liter. The rate of attack 
was found to be extremely rapid and a large number of 
tubes were corroded to such an extent that replacement 
was necessary in six to nine months. 











































































Fig. 1—Cross-section of tube removed from Boiler No. 17, 
Deptford West 


Analysis of the sludge in the drum sho vd a hgh 


metallic copper content and the material surrounding 


the magnetic barnacle was identified by X-ra «xan wna- 
tion as metallic copper without trace of cuprous ox: 

The boiler waters in these units were anal ze at 
least three times a week and inspection of t ords 
gave no indication of adverse water quality. 

Occurrence of corrosion in this area led to t « rence 


that bad circulation might be a contributing factor and 
it was possible that the laminated corrosion pro ‘uct was 
the result of tube starvation followed by floo ling from 
the drum 








Battersea 


The boiler house at Battersea is composed of two sec- 
tions. The A section boilers operate at 625 psi, 875 F and 
the B section, as yet incomplete, operates at 1420 psi, 
960 F. Both operate on the closed feed system, makeup 
being produced by evaporation of city water. 

No corrosion had been observed until June 1945 when 
a bottom row bottom bank generator tube failed in an A 
station boiler. This tube was removed and sectioned 
and it was found that almost the entire length was cor- 
toded along the part subjected to intense radiation. 
For a distance of approximately 2'/» ft from each end the 
tube was in very good condition and investigation showed 
that these areas were not subjected to the full intensity of 
the fuel-bed radiation. The actual seat of the failure was 
approximately 11 ft from the downcomer and was there- 
fore near the center of the 18'/,-ft-length of tube. Six 
inches from the actual failure was another potential 
burst as the metal had deformed to form a pustule about 

sin. high and */, in. in diameter. The failure was due 
initially to corrosion followed by local overheating and 
plastic deformation of the metal caused by the low ther- 
mal conductivity of laminated magnetic oxide deposit 
found in the tubes. 

A little later tube failures showed the corrosion to be 
widespread and every A station boiler was affected. In 
some the corrosion had affected almost the entire length 
of the tube and about 80 per cent of the periphery was 
corroded. Later inspections showed that the trouble 
was commencing in top row tubes. In all the corrosion 
products removed from these tubes iridescent particles 
were found, later confirmed by X-ray analysis to be me- 
tallic copper. 

It is believed that here again the rate of attack was 
very rapid, as any deposit or tube deformation would 
have been observed during the thorough examinations 
to which these boilers are subjected, and for these rea- 
sons the duration of attack and subsequent failure is estt- 
mated to have been about six months. 

The feedwater has a pH of 8.5 and electrical conduc 
tivity of approximately 2.4 reciprocal megohms per cm’. 
Prior to the war the feedwater pH was consistently 7.3 
and the electrical conductivity was 0.6 to 0.8 reciprocal 
megohms, the increase being attributable to increased 
ammonia content. 

soiler-water conditioning is carried out by individual 
injection to the boiler drum, the conditioning being es 
sentially by sodium phosphates, with caustic soda used 


only infrequently. Sodium sulfate is added to give a 


sulfate alkalinity ratio of 3, and sulfite is injected when a 
boiler is to be banked or taken off the range 
continuous feed injection or blowdown 


There is no 
The 
content of the feedwater determined regularly by the 
‘dead stop and point 


oxygen 


method shows the general content 
to be below 0.015 ml/liter and more often than not below 
0.01 ml/liter. the boiler 
water was maintained around 7 ppm and the alkalinity 
above pH 8 around 35 ppm, giving a boiler water pH 
of approximately 10.5. 


The phosphate content ol 


Chloride content of the boiler waters at both these 
stations is usually low and never allowed to exceed 50 
ppm. Ammonia content varies according to the sea 
son, a general figure for the winter months being 0.2 to 


0.25 ppm and 0.1 to 0.15 ppm for the summer; higher 


50 


winter ammonia contents in the raw water have been 
experienced. 

There are several similarities between these types of 
corrosion which have occurred at these stations: 

1. The corrosion product in the immediate vicinity 
of a deep pit is hard and laminated. 

2. The corrosion product is almost entirely magnetic 
oxide Fe;Q,. 

3. Metallic copper has been found between the 
laminations of the corrosion product. 

4. Finely divided copper as metallic particles jis 
present. 

5. Some loose corrosion product is always present as 
a fine powder. This is less noticeable at Deptford than 
at Battersea, probably due to the former tubes being 
vertical. 


Fig. 2—Tube from boiler No. 7 at Battersea showing 
corroded bottom half and deformation. 


The main differences are 

1. Corrosion is localized at 
where residual stresses are highest. 

2. The corrosion product at Deptford is more firmly 
attached to the tube than that at Battersea; the area 
of attachment is smaller than the deposit itself but the 
deposit has frequently to be hammered to achieve re 
moval. 


Deptiord and occurs 


It was found that a large number of stations in Great 
Britain were suffering from this type of corrosion, but it 
was difficult to find any theory 
satisfy the existing conditions. 


which would entirely 
In fact, one had only to 
consider boilers in the same station subjected to the same 
operating conditions where boilers of one design might 
be affected while those of another type appeared to be 
immune, 

In each case of this type of corrosion that came to our 
knowledge, the following two significant features stood 
out: 

|. Considerable quantities of copper were present 10 
the corrosion products. 

2. The ammonia content of the water used for pre- 
paring makeup had increased over the past years. 
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Owing to the possibility of enemy air attack damaging 
water supply lines, chlorination of the city water was 
increased. This necessitated slightly increased ammonia 
concentratién to maintain potability, but the more im- 
portant result was that the nitrogen oxidizing bacteria 
in the water were killed, so that the ammonia remained 
as chloramine and was not converted into the innocuous 
nitrate. 

Metallurgical examination of the metal gave no indi 
cation of embrittlement. The only fact which examina 
tion showed was that spheroidization of the pearlite had 
occurred owing to the high temperature prevailing at the 
seat and in the vicinity of corrosion. This led to the 
belief that the copper-iron electrolytic cell was playing 
some part, and laboratory experiments were conducted 
which showed that appreciable amounts of copper could 
be deposited on iron from boiler-water samples. The 
following theory was therefore advanced as a working 
basis. 


Theory Advanced 


The high rate of heat transfer induces high rates of 
ebullition with rapid concentration of dissolved salts 
which will be left in the film adjacent to the metal; and 
it is conceivable that at the temperatures prevailing de- 
composition of some of the salts may take place before 
the alkaline boiler water floods back, 
reduction in reserve alkalinity. 


with consequent 
Also if double decom 
position between soluble solids occurs to give rise to in 
soluble phosphates, the alkalinity be locally de 
pressed still further, thus giving temporarily a low pH 


may 


and enabling various cells to function at a very increased 
rate. An emf of 600 millivolts 
ascribed to the copper-iron cell 

At Deptford and Battersea the alkalinity of the boiler 
water has been increased to a minimum of 50 ppm CaCQOs 
at pH 8, and the phosphate concentration was simul- 


at pH 6.5 has been 


taneously increased to approximately 20 ppm in order to 
Since 1945 the 
rate of corrosion has been greatly reduced: in fact, at 
Deptford it has virtually stopped. No further failures 
have occurred, although some evidence of corrosion of this 


increase the buffer capacity in the films. 


type has been experienced at Battersea, on a consider 
ably reduced scale. It is significant that copper is still 
found in the boiler sludges and the metallic copper con 
tent often reaches 40 per cent of the sludge. There has 
been no sign of this type of corrosion in the extra high 


pressure boilers, but balls of hard tron oxide chiefly 
magnetite—encased in a skin of metallic copper have 
been found. These balls have been up to '/, im. in 


diameter. 
General Inference 


If the answer to this problem lies in increasing alkalin 


ity then it surely shows that some condition or condi 
tions have changed to result in this virulent type of cor 
rosion. Thorough examination of boiler operating con 
ditions have indicated that 

l Boiler-water conditioning at Battersea was satis 
Che tube 


year was the first indication of intern 


in June of that 
il corrosion of any 


factory prior to LO45 tathure 


magnitude. It will be remembered that the Deptford 
boilers had operated for seven years without conditioning 
and without appreciable corrosion 


he increase in ammonia content of the raw city 
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water brought about by the exigencies of war and enemy 
air attacks had a profound bearing on the copper content 
of the feedwater and consequently the boiler water 

3. Boiler design may have some bearing upon this 
and the 
high head to which the most affected tubes are subjected 
in the case of the Battersea boilers, it 1s difficult to see 


type of corrosion, but in view of above 


how this factor functions except for heat-transfer con 
siderations 
that 


to the conclusion 


which is satisfactory under normal conditions 1s not so 


t. One is forced treatment 
when copper is present in the boiler, and that alkali re 
serves must be increased 

The remedies adopted and apparently effective have 
been outlined. Long-term remedial measures involve 
the partial or complete removal of ammomia from the 
feedwater by deaeration of raw mains zeolite base-ex 
change softened water before evaporation and the treat 
ment of ejector drains for ammonia removal. Labora 
tory investigations have shown that if the chlorine can be 
removed by some chemical reducing agent, such as 
sodium sulfite or thiosulfate, or adsorbed by active char 
coal, and the dechlorinated water passed to a sandbed 
with about 90 
the from the water, 


a concentration of approximately 0.01 ppm of 


inoculated bacteria, 


per cent of 


nitrogen oxidizing 
ammonia 1s removed 
leaving 
ammonia in the water fed to the evaporators 

If the content of boiler feedwater can be 


substantially reduced, not only will the factors considered 


ammonia 


responsible, at least in part, for boiler corrosion be re- 
duced, but some increased protection will be afforded 
the copper alloys in the remainder of the plant 
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A.LE.E. WINTER MEETING 


ten items of interest to engi- 
neers in the steam power field were in- 
cluded in the program of the Winter 
General Meeting of the American Institute 
of Electrical Engineers held in New York 
City from January 31 to February 4. 

J. B. Glasby, power and test engineer of 
The Atlantic Refining Company, pre- 
sented a paper entitled ‘‘By-product Power 
via Topping Turbines” in which he de- 
scribed improvements made since 1940 in 
the power and steam generating facilities 
at the Philadelphia refinery of his com- 
pany. 

Studies were made of the existing facili- 
ties and it was decided to install new steam 
generating units and to undertake partial 
generation of electric power by means of 
back-pressure turbine-generators which 
topped the steam system then in use. In 
this manner reserve generating capacity 
was not solely dependent upon plant spare 
equipment, and two independent sources 
of power were made available in case of 
emergency. Steam conditions were lim- 
ited to 650 psi and 750 F because it was 
felt that the 85 per cent average required 
makeup would cause feedwater condi- 
tioning to be unjustifiably expensive were 
higher steam temperatures and pressures 
to be employed. 

Some consideration was given to the 
possibility of purchasing all process steam 
and electrical power from a projected plant 
to be constructed and operated by the 
local public utility. However, studies 
indicated that the topping units then un- 
der consideration for the refinery could 
compete favorably on an economic basis 
with any comparable sized facilities oper- 
ated by a public utility. 

At present the refinery generates approx- 
imately 40 per cent of its 60-cycle power 
requirements at a cost of 4 mills per kwhr, 
including operating labor, maintenance 
expenses, overhead, depreciation and 
steam costs. The last-mentioned are 
determined from the product of the total 
boiler house operating cost and the ratio 
of the Btu required to generate power to 
the total Btu input 

“Steam and Electrical Balance in Chem- 
ical Plants’? was the topic of a paper by 
L. W. Roush of the South Charlestown, 
W. Va., plant of Carbide and Carbon 
Chemicals Corp. General considerations 
of heat balances for industrial plants were 
mentioned, and alternatives for designers 
of such plants were pointed out. Neces 
sity of continuity of services for chemical 
plants was emphasized, together with 
problems arising from surges originating 
on exposed transmission lines of utility 
systems. 

Referring to steam conditions for by 
product generating plants, the speaker 
indicated that the primary steam pressure 
is dependent on the economics of the chem 
ical treatment of feedwater and amount of 
makeup, the latter being quite large in 
most chemical plants. In general, he con 
tended, the minimum economical limit for 
steam pressure in a by-product plant is 400 
psig. For anew power station present prac 
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Papers discussing heat bal- 
ance in industrial power plants, 
design and operation of central 
stations to compensate for 
fluctuating loads, gas turbines 
for power generation and vapor- 
ization cooling of electrical 
machines were included in the 
program. Thediscussions were 
by speakers representing both 
equipment manufacturers and 
operating companies. 


tice in chemical plants would indicate 
steam conditions on the order of 900 psig 
and 800 F. 

G. H. McDaniel of the American Gas 
and Electric Service Corp. presented a 
paper on ‘“‘An Operating View of the Prob- 
lem of Fluctuating Loads on Steam 
Plants.’’ After dealing with the historical 
background of power system interconnec- 
tion, he indicated some of the problems of 
frequency control and their relation to 
system inertia and responsiveness to 
chanze of turbine governors and steam 
generating units. 

A small load change in per cent of total 
system load may become a large percent- 
age of unit or station capacity when sys- 
tem regulation requirements are assigned 
to that unit or station. The cost of pro- 
viding boiler equipment capable of handl- 
ing rapid load changes required by such a 
regulating unit has not appeared to justify 
itself when the regulating duty can be re- 
duced by dividing load changes among 
several power stations or units. In this 
manner regulating ability comes within 
the feasible operating range of standard 
equipment. 


Unit Plant Operation 


With the trend toward the unit boiler 
and turbine plant, the same individual 
may be responsible for operating both and 
therefore can coordinate operation better 
than under the former plan of divided 
authority between the boiler and turbine 
rooms. This is important because present 
high-pressure, high-temperature boilers 
have little water storage capacity and 
therefore have rapid drops in steam pres- 
sure with marked increases in steam flow. 
The length of time in boiler-pressure re- 
sponse varies directly with the amount of 
storage capacity found in the boiler. To 
account for rapid increases in load, it is 
necessary that boiler equipment start over 
firing as soon as possible in order to pre- 
vent carryover, and to do this indication of 
system unbalance must be transmitted 
beyond the turbine governors to the com- 
In this manner 
changes in steam pressure may be antici 


bustion control system 


pated by six to ten seconds and overfiring 
begun, in order to prepare for the load 
change 

Adequate and reliable control through 
out the system and on interconnections is 
necessary to minimize load fluctuations 
without putting excessive burdens on gen 
erating equipment and transmission lines. 


To do this requires the coordination of 
governing systems, turbine control valves, 
and steam generating combustion control 
equipment with automatic frequency and 
tie line control. 

P. S. Dickey of Bailey Meter Co. and 
P. R. Loughlin of Babcock & Wilcox Co 
presented a paper on ‘Design of Boilers 
and Control for Fluctuating Loads.” 
Operating conditions and methods of con- 
trol for steam generating units for both 
central stations and marine use were dis- 
cussed with particular reference to re- 
sponsiveness to variable conditions. 

It was emphasized that the high-tem- 
perature, high-pressure, base-load steam 
generating units of today must be capable 
of taking the system swings of tomorrow. 
Some factors which govern pickup time for 
central station units include the following: 
accumulator action of water within the 
boiler, temperature rise in metal parts, 
time required to accelerate steam release, 
practical limits of overfiring, permissible 
steam pressure drop, and effects of reduced 
electrical system frequency. 

Essentially, automatic control equip- 
ment for rapidly fluctuating loads is sim- 
ilar to that used in the usual installation, 
though the operating demands may be far 
more severe. In designing for rapidly 
varying loads it is of utmost importance to 
have complete cooperation and coordi- 
nation between the boiler designer and con- 
trol designer in order to obtain most satis- 
factory results for practical and safe oper- 
ation. There are many instances in 
which the turbine designer can also par- 
ticipate to aid in securing the best balance 
between turbine and steam generating 
units and their control, thereby helping to 
adjust both to meet extreme system fluc- 
tuations. 

Robert L. Reynolds of Westinghouse 
Electric Corp. delivered a paper on the 
“Effect of Fluctuating Load on Steam 
Turbines.”” He recommended that load 
changes be made as slowly as practicable, 
preferably at a rate not exceeding 2 per 
cent of rated load per minute, and that 
initial steam temperature be changed 
gradually, ideally at a rate not exceeding 
2 deg F per minute 

The most serious result of large and sud 
den load changes on the turbine is the 
change in the steam temperature in the 
high-pressure section of the turbine. This 
temperature is affected not only by the in 
herent changes due to change in stage 
pressure but also by the fact that the in 
itial steam temperature is reduced at 
smaller steam flows. However, if boilers 
are designed so that full steam temper- 
ature is maintained down to a small flow, 
temperature changes within the turbine 
are reduced. 

Sudden changes in initial steam tem- 
perature affect the turbine in two ways: 

1. Changes in axial clearance because 
of differential expansion between station 
ary and rotating parts 

2. Changes in radial and axial clear- 
ances due to thermal distortion of the 
high-pressure casing. 
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Means must be found for overcoming 
such problems as the newer and laftger 
power stations are required to provide 
their share of system frequency control 
Although more efficient and operating 
under more severe steam conditions, tur 
bines now being built can withstand load 
fluctuations with greater safety than can 
older turbines formerly used for this 
service 

E. E. Parker and C. W. Elston of Gen 
eral Electric Co. presented a paper asking, 

Are Modern High-Pressure, High-Tem 
perature Turbines Suitable for System 
Speed or Load Control Service?” 

The rate of steam temperature chan ze 
within the turbine is an important factor 
to be considered in evaluating the effect of 
varying load on a turbine. In machines 
governed by multiple valves, reduction in 
steam temperature through the first stage 
varies considerably with loading. With 
constant throttle temperature, there may 
be a 75-deg F change in steam temperature 
through the first stage, corresponding to a 
25 per cent of rating load change 

The type of loading to which a turbine 
is subjected, if the magnitude and rate of 
load changes exceed certain values, affects 
the level of efficiency at which the unit can 
be maintained as well as the amount of 
maintenance which will be required 

When a turbine is running at light load, 
it can be safely loaded as rapidly as dry 
steam can be supplied when system condi 
tions demand it. Likewise, the total load 
can be dropped instantaneously from a 
unit. As far as the turbine is concerned, 
the best way to unload it is to shut the 
steam flow off instantly, but such a pro 
cedure is rarely followed because of the 
effect on the system and other apparatus 
Rapidly fluctuating cyclic loads on a tur 
bine are, in general, not as severe as the 
same load change at a somewhat slower 
rate since, if the load is rapidly fluctuating, 
the turbine parts do not follow the steam 
temperature changes but rather remain 
essentially at an average value 


Gas Turbines 


In his paper entitled “‘Gas Turbines in 
Stationary Power Generation” F._ T. 
Hague of Westinghouse Electric Corp 
presented a general survey of the gas tur 
bine field. As a high-speed aircraft power 
plant the gas turbine is well established be 
cause it can compete favorably with other 
types of power mm terms of tniti il cost, size, 
cost of power generation, life, maintenance 
and reliability. In the stationary power 
field it appears that the gas turbine will 
initially supplement the steam plant for 
peak load service 

Che southern oil and gas fields in this 
country appear to afford opportunities for 
the gas turbine because of the combination 
of low fuel cost and large industrial ele 
Abroad in 


sections where there is no cheap fuel, gas 


trical power consumption 


turbine development has been guided by 
achievement of low heat consumption pet 
unit of generated power, and particularly 
in England and France the work in this 
field has been largely government subsi 
dized. 

Further development of more ethcirent 
gas turbine units is largely tied up with 
material development and construction 
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problems to utilize temperatures 300 to 
500 deg F higher than the present 1250 F 
level 

‘Two Gas Turbines for Power Gener- 
ition and Other Applications’’ was the 
title of a paper delivered by Alan Howard 
of General Electric Co. The 4800-hp unit 
built by that company was described, and 
it was indicated that major application of 
similar simple type plants of moderate 
overall efficiency may be expected where 
fuel is inexpensive, the utilization of waste 
heat is desirable, or small size and light 
Cooling water is 
required only for lubricating oil, and air 


weight are important 


cooled radiators may be substituted in 
ireas where water is difficult to obtain 
Lightness and compactness make possible 
the use of simple and inexpensive housing 
ind foundations 

A gas turbine for a 5000-kw generating 
set has been designed for a higher efficiency 
than the unit just described his im 
provement is obtained by using inter 
coolers between compression stages and 
regenerators for preheating air entering 
the combustion chambers by utilizing tur 
bine exhaust heat. The anticipated ther 
mal efficiency of 28 per cent is better than 
that of steam stations of comparable size 
Such turbines may prove attractive for 
end of line installations and for stand-by 
and peak load operation in which quick 
starting is of particular advantage 

‘A 3000-Horsepower Gas Turbine 
Power Plant"’ was the topic presented by 
J. S. Haverstick of the De Laval Steam 
Turbine Company. The unit described 
employs a mixed-flow type compressor and 
is so constructed that the power shaft is 
mechanically independent of the rotor of 
the compressor and compressor driving 
turbine. This arrangement has the ad 
vantage of allowing the load to remain at 
constant speed while the compressor and 
its turbine are brought to their most de 
sirable speed. The maximum diameter 
of the casing is 68 in. and the length from 
power output coupling to starting motor 
coupling is 22 ft 8 in 

lo allow flexibility in the operation of 
the plant a bypass is placed around the 
power output turbine. It is economical to 
use the bypass only during idling opera- 
tion, but its presence enables the plant to 
be used in applications where the simpler 
Regula 
tion of the unit is achieved by speed con 
trol from the power turbine to the fuel 
supply with a maximum temperature 


single turbine plant is unsuited 


limiting device as a safeguard for the high 
pressure turbine 


Vaporization Cooling 


A new method of cooling large electrical 
machines was reported by Th. de Koning 
of Drexel Hill, Pa., in a paper on “Vapor 
ization Cooling of Large Electric Ma 
chines.”” Employing principles totally 
different from those customarily associated 
with air, hydrogen and fluid cooling, vapor 
ization cooling is a means for cooling 
large machines of all types by supplying 
water in mist form to natural surfaces 
bordering the air gap The gap and the 
space surrounding the end surface are kept 
under vacuum 

Designs embodying vaporization cool- 
ing involve practically one solid block 





of material, are fully self-contained, do 
not require openings in the foundation, are 
compacted by the external pressure, and 
are because of the vacuum as noiseless as 
hydrogen-cooled machines The pro- 
posed vaporization cooling system is ex- 
pected to have the following advantages 
over the present cooling systems: 

l. Asaving of 5 to 15 per cent in copper 
and punching volume 

2. A slightly better efficiency, im- 
proved simplicity, a saving of 25 per cent 
in weight and 15 per cent in cost of large 
machines 
3. Less space than required for hydro- 
gen-cooled units 

t+. Fewer operating complications than 
for hydrogen-cooled units 

5. Suttability for any size and environ- 
ment and for constant or variable speed 

6. Auxiliary equipment of low cost and 
conventional design 





New Specifications for 
Stainless Steel Pipe 


The A.S.T.M. Administrative Commit- 
tee on Standards has approved new speci- 
fications for austenitic stainless steel pipe 
which had been under development for 
many months. They cover five grades of 
material involving both seamless and 
welded pipe that is intended for high tem 
perature and generally corrosive service 
These five grades are chromium-nickel 
titanium, chromium-nickel-columbium, 
chromium-nickel-molybdenum (TP 316 
and chromium-nickel-molybdenum (TP 
317 Maximum carbon runs 0.08 per 
cent, manganese 2 per cent, phosphorus 
and sulfur 0.03, and maximum silicon 0.75 
per cent. Nickel ranges from 8 to 14 per 
cent with the chromium content from 16 to 
20 per cent. Minimum tensile strength 
is 75,000 psi and the yield point 30,000 psi 
Longitudinal elongation in 2 in. is 35 per 
cent and transverse elongation 25 per 
cent 


The Fourth World Power 


Conference 


Plans are beginning to take shape for the 
Fourth World Power Conference which is 
scheduled to be held in London, July 10 to 
15, 1950, with headquarters at the Insti 
titution of Civil Engineers The general 
theme will be ‘World Energy Resources 
and the Production of Power,’’ with the 
technical program divided into three sec 
tions, namely, energy sources and power 
developments, the preparation of fuels, 
and the production of power. There will 
also be a number of study tours 

It will be recalled that the first Confer 
ence was held in London in 1924, the 
second in Berlin, in 1930, and the third in 
Washington, in 1936. The war intervened 
to upset the schedule for the fourth general 
meeting. 

The chairman of the Conference will be 
Sir Harold Hartley; the general secretary, 
C. H. Gray; and the chairman of the pro 
gram committee is Harold Hobson, for 
merly chairman of the British Electricity 
Board Other announcements will be 
forthcoming as the plans and program 
develop. 
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Determine Combustion Efficiency 


By Accurate Measurement of CO, 


HAYS PORTABLE 
GAS ANALYZER 


Every power plant needs this handy 
Hays Portable Gas Analyzer or Orsat, 
It gives you a quick, accurate test of 
flue gases for CO2—one of the best 
known ways to measure the efficiency 
of your fire. It also serves as a check 

on your COz2 Recorder. 


Hays offers several styles from which 
to choose—from the single chamber 
to the multiple unit that analyzes for 
CO2, O2 and CO. All sizes 
immediately obtainable. Send for 
new catalog (Publication 47-668) 
and the helpful booklet 

“The A-B-C of CO2.” 


on Antomatic 
HAYS CO. RECORDER 


To most boiler room operators this is 
the dependable ‘'stand by’’—the Hays 
COz Recorder or Combustion Meter, 
permanently mounted and automatic. 
Every two minutes throughout the 24 
hours it makes a combustion analysis 
and records its findings on a 10-inch 
chart. It also records draft and flue 
gas temperature: The Hays Com- 
bustion Meter operates entirely by 
water on the true Orsat principle of 
volumetric measurement and chemical 
absorption—and is virtually infallible. 
Its interesting story is in Publication 


47-550—send for it. 


te 





New York City Adopts Smoke 
Control Bill 


On February 1, 1949, the City Council 
of New York passed the Sharkey Bill for 
control of smoke and soot. Responsi 
bility for smoke control, which is new di- 
vided among five agencies including the 
Board of Standards and Appeals, the De- 
partment of Housing and Building, the 
Board of Health, the Health Department 
and the Fire Department, will be central- 
ized in a Bureau of Smoke Control which 
is assigned to the Department of Housing 
and Building. 

Recent efforts to minimize air pollution 
in New York City have been initiated by 
the Citizens Union through its Committee 
on Air Pollution, of which Arthur C. Stern 
is chairman. A report was prepared to in 
dicate some of the harmful effects of air 
pollution and to review steps which other 
cities had taken toward solving this prob 
lem. By comparison of these efforts with 
existing regulations in New York City, it 
was possible to bring to public attention 
the need of an integrated plan of control to 
replace archaic and unenforced regula 
tions. 

The Sharkey Bill is a smoke control bill 
rather than a general air pollution bill 
However, since smoke and allied nuisances 
covered in the bill comprise 90 per cent 
of all air pollution, the Sharkey Bill does 
amount to a significant advance, particu 
larly because of its unification of control 
and responsibilities in one bureau. 

The bill includes a declaration of policy 
in which injurious effects of atmospheric 
pollution by smoke, soot, fly ash and 
products of combustion are set forth and 
the right of the city to supervise com 
bustion processes and emissions into the 
atmosphere is established. To implement 
this policy a smoke control board consist 
ing of five members is established. Three 
of the members are to be appointed by the 
mayor and include a licensed professional 
engineer experienced in smoke control, a 
mechanical engineer who is also a pro 
fessional engineer, and a stationary engl 
neer. The other two members are the com 
missioner of housing and buildings and the 
commissioner of health who serve on an 
ex-officio basis. 

The director of the Bureau of Smoke 
Control, who will be one of the three ap 
pointed members, is responsible for the in 
vestigation of smoke and other emissions 
and for the enforcement of laws, rules and 
regulations with respect to such emissions 
Rules and regulations controlling smoke 
pollution are to be made by the smoke con 
trol board, which has the power to super 
sede conflicting rules and regulations ol 
any other board or agency affecting mat 
ters within its jurisdiction except those ol 
the Board of Health 

Persons contemplating future installa 
tion ov major alteration of equipment ca 
pable of emitting products of combustion 
must file an application, including plans 
and specifications, with the Bureau of 
Smoke Control. The director has the 
right to issue installation permits or to dis 
pense with the filing of applications when 
deemed unnecessary. Operation is not 
permitted to those granted installation 
permits until an operating permit has been 
issued by the director, who has the power! 
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to seal any equipment operated without 
the required permit. Provision is made 
for appeal to the Board by any person who 
is adversely affected by decisions of the 
director. 

Penalties for violating the provisions of 
the bill or the rules and regulations of the 
board are fines of not less than $25 nor 
more than $100 or by imprisonment for 
not more than three months, or both, for 
the first offense, and by a fine of not less 
than $50 nor more than $500 or by im 
prisonment for not more than six months, 
or both, for a second or subsequent offense 
The law is to take effect on March 1 of this 
year. 


Gas Turbine Applications 





Use of portable gas-turbine plants 
mounted on railway cars and capable of 
producing between 3500 and 5000 kw for 
emergency power purposes was suggested 
recently by B. H. Hatch, turbine engineer 
of the General Electric Company. Units 
of that size coulil be mounted on two or 
three cars for mobility of operation 

Three more immediate applications of 
the gas turbine were also noted by Mr 
Hatch as an economical base load plant 
for small and medium size power systems, 
as an ‘‘end-of-line plant’’ to stabilize volt 
age with fluctuating loads and help the 
major system meet peak load demands and 
as stand-by plant to meet peak load de 
mands, ’ 

The heat rate of 5000-kw gas turbine de 
sign now being manufactured by General 
Electric is on the order of 12,500 Btu pet 
kwhr. Present machines burn natural gas 
or heavy fuel oil, but future designs con 
template the use of pulverized coal, coal 
produced gas or blast-furnace gas 























A.S.M.E. Spring Meeting 


rentative plans have been announced 
for the 1949 Spring Meeting of the Ameri 
can Society of Mechanical Engineers 
rhis will be held May 2-4, at New London, 
Conn., with headquarters at the Mohican 
Hotel. Several of the Connecticut sections 
of the Society will cooperate as hosts. The 
three-day program will include sessions on 
fuels, gas turbines, power, industrial in 
struments, management, process indus 













tries, machine design and safety. Several 





plant trips are being arranged including a 
visit to the U.S. Submarine Base, the U.S 
Coast Guard Academy and the plant of the 
Electric Boat Company 










Research in Coal-Waste Fires 





A research fellowship program, estab 
lished by the Western Pennsylvania Coal 
Operators Association, was undertaken in 
January at the Mellon Institute to study 
the causes, prevention and control of coal 
refuse fires. It is planned to investigat 
the reactions of coal and inorganic sul 
fides, especially at low temperatures, a 
well as all factors entering into the problem 
of the spontaneous combustion of coal 















Waste, particularly when piled 
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Wing Draft Inducers at the Famous ‘’Tavern-on-the-Green’ 


One of New York's many unique hos- 
telries is the famous ‘‘Tavern-on-the- 
Green” in Central Park, to which 
celebrities from every part of the 
world eventually gravitate. 

In keeping with the rural setting of 
this modern ‘‘tavern’’, it is obvious 
that no unsightly tall chimney should 
rear its ugly head above the low- 
lying eaves of this building. 

Yet a modern restaurant needs am- 
ple boiler capacity and boilers need 
draft, and in former days draft meant 
high chimneys. 

But not today—Wing Draft Indu- 
cers in the ‘‘Tavern’s’ boiler room, 
installed in the breeching, give ade- 
quate draft, and insure even, efficient, 
economical combustion, regardless of 
variations in the weather. 

Whether you are “up in Central 
Park” or ‘‘out by the Golden Gate”’ 
or anywhere in between—take your 
draft problems to any Wing repre- 
sentative . . . or write direct. 


L.J. Wing Mfp.Co. 54 Seventh Ave., New York 11, N. Y. 
Factories: Newark, N. J. and Montreal, Canada 
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WATER QUALITY 
tA often arrprediclable 


Whether your raw water is from the city supply, 
near-by streams, your own wells, or recovered process 
water, you can’t control its chemical content by speci- 

. . , . . . . . 

fication. It's the innocent looking saboteur which in its Seechon ten cuminion 
untreated or improperly treated states can clog boilers, of chemists, laboratory tech- 
‘ : ici t ts. 
increase steam costs, and cause overtime for boiler ae see yen bes went ee geen 
cleanouts. Fortunately, this bad actor can be made to engineering service provides 
work efficiently by proper treatment and careful scien- means for avoiding difficulties 


ite in your plant which may be 
tific test control. caused by water supply 


characteristics or variations 


Dew 
“THE weadee FOR OVER 60 YEARS” | 


ENGINEERING SERVICE AND WATER TREATMENT 


‘DEARBORN CHEMICAL COMPANY 
Dept. CB, 310 S. Michigan Ave., Chicago 4, III. 
New York * Los Angeles * Toronto 
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NEW EQUIPMENT 


Cast Steel Valves 


The research laboratory of Edward 
Valves, Inc., East Chicago, Ind., has de 
veloped a new design for cast-steel valves 
which makes possible the installation of a 
size smaller valve in pipe lines. Pressure 
loss in the new body design is decreased 
by streamlined internal contours which 
eliminate wear-producing turbulence, by 


reduction of weight in all floating parts, 
and by equalization of pressures in all in 
ternal areas of the valve. In some sizes 
the new design reduces the weight of 
valves to less than 50 per cent of the weight 
of old designs. Stop and non-return valves 
in either the globe or angle design are 
available for all sizes 6 in. and above in 
900, 1500 and 2500 Ib ASA classes 


Gas-Fired Unit Heater 


A new, self-contained gas-fired revolving 
unit heater has been announced by the 
L. J. Wing Mfg. Co., New York, N. Y¥ 
Using either natural or manufactured gas, 
the heater combines gas burners, heat ex 
changer and combustion chamber with a 
motor-driven Wing-foil fan and revolving 
discharge outlets By employing the 
heater in an overhead location, heated air 
may be projected to the working level and 
circulated in all directions The gas-fired 
revolving unit heater is approved by the 
American Gas Association 
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Refractory Coating 


rhe Ceramic Research Department of 
the New York College of Ceramics, in con 
junction with the Robert G. Allen Co., 
Mechanicville, N Y., has developed 
ALLENCOTE Chrome ore refractory 
coating for fireclay brick and moldables 
he material has a temperature range of 
2400 F to 2850 F. When the furnace wall 
is laid up with this product as a joint 
binder and then coated with the material, 
the wall 
igainst air infiltration 


becomes a membrane sealed 


Safety Valves 


Che Farris Engineering Corp. of Pali 
sades Park, N. J., has announced the Farr 
Seal Bellows as a new type of safety valve 
construction that completely isolates the 
lading fluid from the valve spring chamber 


ind guide surfaces. The bellows acts as a 
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flexible joint which seals the spring, guides 
ind adjusting screws from the vapor or 
fluid in the body of the valve, thus pre 
venting fouling of the guide and minimiz- 
ing corrosion. Construction of the bellows 
is such as to allow the safety valve its full 
stroke plus over travel without reaching 
the stress limits of the bellows themselves. 


Thermal-Conductivity Gas 
Analyzer 


rhe Bailey Meter Co., Ivanhoe Road, 
Cleveland, O., has expanded its line of gas 
inalyzers to include a thermal-conductiv- 
ity type gas analyzer. The analyzer oper 
ites on the principle of thermal-conduc 
tivity gas analysis which measures the rate 
it which heat is conducted by the gas being 
sampled. Mounted in an explosion-proof 
case and thereby unaffected by voltage 
variations, ambient temperatures and 
variations in sample pressure, the new unit 
employs an a-c circuit and a standard elec- 
tronic recorder which results in unusual 
stability, fast 
maintenance attention 


minimum 
Iwo records of 
thermal conductivity can be placed on the 


response, and 


same 12-in. diameter chart, or one record 
inother of flow, 
pressure, temperature or some other re 
lated factor 


nay be combined with 
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AVAILABILITY 


AND 


ECONOMY 
OF 
FUEL OIL 


AND 


FOR YOUR 
BOILER PLANT! 


You'll find that for replacement 
of obsolete equipment or for 
new installations, Todd Burners 
will effect savings in fuel and 
maintenance costs. Skilled Todd 
specialists, modern Todd facili- 
ties—backed by 35 years of engi- 
neering experience — guarantee 
you economical burning of liq- 
uid and gaseous fuels. See your 
local Todd dealer now! 


Oil Burners 
Gas Burners 


Combination 
Oil and Gas 
Burners 


COMBUSTION EQUIPMENT DIVISION 
TODD SHIPYARDS CORPORATION 


81-16 45th Ave., Elmhurst, Queens, N. Y. 


NEW YORK * BROOKLYN * ROCHESTER 
BUFFALO * HOBOKEN + NEWARK * PHILADELPHIA 
HARRISBURG * YORK * CHICAGO * CHARLESTON, 
S.C. * BOSTON * SPRINGFIELD, MASS. 
BALTI TON * RICHMOND, VA. 
ATLANTA * DETROIT * GRAND RAPIDS * TAMPA 
GALVESTON * HOUSTON*+ MOBILE*NEW 
ORLEANS * LOS ANGELES * SAN FRANCISCO 
SEATTLE * MONTREAL * TORONTO 
BARRANQUILLA * BUENOS AIRES + LONDON 
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ROCK DRILLS - AIR TOOLS 


COMPRESSORS - TURBO BLOWERS Aha ers 
PUMPS - OIL & GAS ENGINES - REFRIGERATION 
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Personals 


pF P. Bufe has been appointed head ol 
the power division of the Monsanto, 
Illinois, plant of the Monsanto Chemical 
Company. He has been with that Com 
pany since 1936 


Neil J. Braski has been selected as a 


sistant superintendent of power at the 


Painesville, Ohio, plant of Diamond 


Alkali Company. 


Dr. Ernest F. Fiock has been appointed 
chief of the newly organized combustion 
section of the National Bureau of Stand 
ards. In this work he will be responsible 
for the application of combustion research 
in the fields of gas turbines and jet engines 


M. A. King recently rejoined the Elliott 
Company as engineering vice president of 
the Jeannette Division. 


Harald M. Olson, general chairman of 
the Industrial Water Conference held 
annually in Pittsburgh since 1940, has been 
named consulting maintenance engineer 
for Morton Salt Company, Chicago. He 
will also continue his activities with the 
water conference 


C. Richard Waller has been named vice 
president and director of engineering by 
the De Laval Stream Turbine Company, 
rrenton, N. J. 


Edmund McCarthy, until recently with 
the Fairmont Coal Bureau, has been ap 
pointed consulting engineer for the Pitts 
ton Company with offices in the Empire 
State Building, New York 


E. S. Coldwell has been elected president 
of Ford, Bacon & Davis, Inc 
New York engineering firm 
J. F. Towers who becomes chairman of the 


, well-known 
He succeed 


board 


George A. Porter has been made chiet 
engineer of power plants of The Detroit 
Edison Company and Henry E. Macomber 
has been appointed assistant chief of power 
plants 


J. C. Crownover, formerly with Rust 
Engineering Co., 
pointed results engineer with the Long 
Island Lighting Co. at its Port Jefferson 
Station, 


Pittsburgh, has been ap 






James F. Fairman, Vice president of the 
Consolidated Edison Company of New 
York, has 
deney of the American Institute of Elec 
trical Engineers 


been nominated for the presi 


W. F. Dueringer has been made super 
visor of 


engineering of Allis 
Chalmers. He has been with that com 
pany since 1920 


service 
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In this system, ashes, aie soot and 
dust are conveyed by pipe from the ash 
pits, dust collectors, stack, etc., to an ash 


receiver and separator at the top side of a 
silo—by means of a vacuum. One man 
operates the system, keeping your plant 
cleaner with less labor. 





ROLLER BEARING GATE 


Incorporating double rack and pinion for 
granular or powdered materials, these drip- 
proof self-cleaning gates will not corrode, 
bend or warp. Material cannot collect in 
back of gates—these ball bearing gates 
operate manually or electrically without 
strain or ramming. 


DRAG SCRAPER SYSTEM 


Coal is dug evenly with minimum power 
consumption. Tail blocks can be slung 
between posts and moved by hand, me- 
chanically moved on I-beam track by tail 
block car, or suspended from aerial bridge 
system. One man can operate entire system 
by remote control. 


Beaumont engineers design and erect this and associated equipment—a com- 
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Coal arrives by rail, is dumped into 
hopper, raised by bucket elevator and 
discharged either into bunker for im- 
mediate use or down chute to yard 
storage. One operator controls all 
equipment. 





AUTOMATIC 
WEIGHING SCALE 


Accurately weighs coal and similar 
materials from | to 60 tons per hour. 
Vibrating feeder plate eliminates belts, 
pulleys and motors. Scale is totally 


enclosed, dustproof and quiet. 






























ASH HOPPERS AND GATES 


Steel plate ash hoppers are low cost, 
rigid, unbreakable, watertight and, 
when lined with refractory material, 
resist temperature and erosion. Ash 
gates are designed for use on stoker and 
pulverizer ash hoppers where water 
sealing and draining is essential. 


plete coal and ash handling system. You save in installation as well as in 


handling. 


ONE CONTRACT—ONE RESPONSIBILITY—FOR BULK HAND.- 


LING SYSTEMS. Write for more information to: 


BEAUMONT BIRCH 


1606 RACE STREET—PHILADELPHIA 2, 











PENNA. 
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Business Notes 


The Wm. Powell Co. has appointed Joe 
L. Comer vice president in charge of sales 
in the New York area, with offices at 50 
Church St., New York City. 


Bernard H. McGuiness has been ap 
pointed vice president of the Robins Con 
veyors Division (Passaic) of Hewitt- 
Robins, Inc. 


Combustion Engineering-Superheater, 
Inc. has advanced Paul Waller from con- 
tract salesman, Chicago, to district man- 
ager, Minneapolis. 


Calgon, Inc., announces that John P. 
Kleber has been named manager of the 
Division of Municipal and Process Waters 
with George L. Illig, Jr., serving as his 
assistant. 


Expansion of sales territory to include 
the entire states of Minnesota and North 
Dakota, western Wisconsin, northern Iowa 
and eastern South Dakota has been an 
nounced for the Minneapolis representa 
tive of The Dampney Co. of America, Ray 
Ekberg 


The following changes in sales and 
manufacturing division of the Yarnall- 
Waring Co. have been made: Joseph Kil 
dare and Frank W. Miller have been 
elected vice presidents in charge of sales 
and manufacturing, respectively; Carl 


Liberg 1s now located at the new district 
office in Buffalo, and C. V. Peterson has 
been appointed sales representative in the 
Cleveland district 


Dearborn Chemical Co. has made the 
following assignments for members of 
their sales force: William J. Tobin has 
been appointed as representative in the 
Minnesota territory; Roy O. Benson, in 
the Chicago territory; and E. W. House 
knecht, in the Wisconsin territory. 


Harold A. Schlieder, formerly chief en 
gineer of Northern Equipment Co., has 
opened his own office as sales and service 
representative in Syracuse, N. Y. He has 
been succeeded by Francis W. Bunting, 
who is now responsible for all sales and 
service engineering. Harry H. Weining 
has been placed in charge of production en 
gineering in addition to his duties as direc- 
tor of research. 


Walter Rahel has been named advertis 
ing manager of the De Laval Steam Tur- 
bine Co., Trenton, N. J. 


Manning, Maxwell & Moore, Inc., has 
announced the appointment of Henry $ 
Moore as director of engineering and de- 
velopment for the Consolidated-Ashcroft 
Hancock Divisions of the Company. 


Mr. George H. Kent has been appointed 
director of sales for E. F. Drew & Co., Inc., 
and will be in charge of coordinating sales 
activities for the operating divisions of the 
Drew Company. 


High power plant costs to ave opened up 
big opportunities for men who know the 
means of producing efficiency and economy 
in power plant operation. The above booklet 
sent to you without obligation, will tell you 
of the easy way to become a Hays trained 
Combustion Engineer, in a little of your spare 
time, through the easy reading, low cost, 
Hays Home Study Course in Fuel and Com- 
bustion Engineering. Send for it now. 


Approved for Veterans. Our 30th Year. 
HAYS INSTITUTE OF COMBUSTION. Dept. 52 
430 North Michigan Ave., Chicago 11, Illinois 


HAYS INSTITUTE OF COMBUSTION 
430 N. Michigan Ave., Chicago, Hl. Dept. 52 
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One Layer of R & I Insulating Block 
Does the 


Work of Two 


R & I Insulating Blockisa 
high as well as low tempera- 
ture block, permitting single 
layer construction. It is 
equal in insulating efficiency to double-layer insulation at 
all temperatures up to 1800°. Can also be used at low tem- 
peratures. The one layer block construction will cut in- 
sulation cost greatly. R&I Block can be used wherever 
block insulation is required. Can be easily handled and easily cut. 
It is unaffected by water and steam. Furnished in thicknesses up to 
414” and in standard sizes. * Ask for Bulletin I-76. 


REFRACTORY & INSULATION CORP. 


NEW YORK 5, N. Y. 124 WALL STREET 
Chicago 4, WI. Newark 2, N. J. Philadelphia 3, Pa. . 
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AND B i LE wood” valves manufactured from the 
original patterns, drawings and gages used 


Any of these may be secured by writing Combustion Publishing 
ry 


Company, 200 Madison 


Automatic Production Control 


A new 16-page booklet has been released 
by the Reeves Pulley Co. describing au 
tomatic production control applications of 
variable-speed drives and related equip 
ment. Some of these controls are em 
ployed on traveling grate and spreader 
stokers. The bulletin includes schemati 
diagrams and photographs of typical in 
stallations. 


Automatic Shut-Off Valves 


The Security Valve Co. has released a 
t-page bulletin describing its line of auto 
matic low-pressure shut-off valves, de 
signed for use on gas or fluid lines. A table 
of weights and dimensions is included 


Motor Starters 


Allis-Chalmers Mfg. Co. has published 
1 12-page bulletin describing its line of 
alternating-current  full-voltag« motor 
starters. Construction features and uses 
of manual and magnetic across-the-lin 
starters, across-the-line combination star 
ters, reversing starters and push-button 
stations are illustrated 


Oil and Gas Firing 


The Coen Co. has recently brought out 
a series of six bulletins illustrating their 
products for oil and gas firing. These com 
prise Bulletin No. 27-A, dealing with Fuel 
and Lubricating Oil Heaters; Bulletin 
No. 28, ‘“‘Safety’’ Duplex Strainer; Bulle 
tin No. 30, Pump Sets; Bulletin No. 40-1, 
Fuel Firing Valves; Bulletin No. 48, 
Burners for Oil and Gas Firing; and Bull 
tin No. 90, Sleeve Valves. They include 
schematic diagrams and design data 






Steam Traps for Unit Heaters 


Armstrong Machine Works has issued a 
useful 8-page bulletin explaining how to 
select steam traps for unit heaters by the 
Btu rating and condensate methods. In 
cluded among the data are listings of Btu 
outputs under standard conditions of 
various sizes of unit heaters produced by 
24 manufacturers, as well as appropriate 
conversion tables, installation diagrams 
and recommended trap sizes 


Heating Steam Economy 


Builders-Providence, Inc., has reprinted 
from ‘Heating, Piping & Air Condition 
me’’ two articles by William B. Pride of 
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NEW C ATA LOG Ss Hydraulic Valves 


Tanner & Arnold has issued a 48-page 
bulletin describing and illustrating ‘At 


by the Pittsburgh Valve, Foundry & Con 
struction Co. These valves are designed 
for hydraulic systems up to 3000 psi; sec 
tional views and dimensional tables of 
valves and fittings are included. The same 
company has also recently released a 4 
page bulletin showing repairs and replace 


Avenue, New York 16, N 





the Boeing Airplane Co. entitled ‘‘Here’s ments for valves formerly produced by the 
How to Save Heating Steam.’’ Methods Pittsburgh Valve, Foundry & Construc 
of simplifying and assuring fuel economy tion Co 


ire explained, and charts showing daily 
operating experience are reproduced. The 
12-page booklet will be of interest to those 
concerned with problems of heating in 


large buildings and industrial plants 


Forced Circulation Unit 


Superheater Divison of Combustion En- 
gineering-Superheater, Inc., 60 E. 42nd St., 
: ' New York, has brought out a catalog de 
Galvanic Cell Corrosion scribing, by means of colored drawings, a 
International Nickel Co. has made uew completely self-contained and efficient 
ivailable an 8-page reprint from the Inco rit fired forced circulation steam gen 
Corrosion Reporter entitled ‘‘Corrosion by ‘rating unit with full automatic control for 
Concentration Cells.”’ Unusually well moderate pressures and capacities up = 
3000 Ib of steam per hour. A unit of this 
output occupies a floor space of approxi 
mately 5 x 6 ft and is 8 ft 4'/2 in. high 


written, the article explains fundamental 
principles of corrosion in terms of readily 
understood analogies. Also appended are ; ; - 
rules for minimizing or preventing concen Designed primarily to supply steam for 


. ating ssenge s operated with 
tration cell corrosion Engineers should heating passenger train perate 


iesel-electric ‘lectric locomotives, it 
find this release a valuable educational diesel-electric or electric locomotives 


j 7 ? se mt - red where there 
source of basic information on corrosion could otherwi e be employed here the 
roblems may be special need for a package unit of 


this size and type 





Store and Reclaim Coal | 
for few cents 
—CF TOR wc cece 


SAUERMAN Scrapers are on record as handling 
coal for under 3¢ per ton at large power plants and 
for only slightly more at small plants. 





This operating economy is just one of many reasons 
why SAUERMAN Scrapers have become the most 
widely used equipment for storing and reclaiming Small Sauerman Scraper with back- 
coal. Other reasons are: posts at tail end. 








@ Machine is simple and easy to operate. From a - 
station overlooking the storage area the operator 
controls every move of the scraper through a set of 
automatic controls. 


@ The equipment is adaptable to any ground re- 
gardless of the shape or condition of the area. 


@ Scraper piles coal in compact layers. There is 
no segregation of lumps and fines; no air pockets 
to promote spontaneous combustion. 


@ Each’ SAUERMAN installation is a permanent, 





; , Large Sauerman Scraper with self- 
trouble-free investment. Upkeep is easy. propelled tail tower. 


If you have any coal storage problem write for the SAUERMAN Catalog. 


SAUERMAN BROS., Inc. 


550 S. CLINTON ST., CHICAGO 7, ILL. 
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» + JUST OUT! Audels Power Plant Engineers Guide, 
a € AIO ts x A complete Steam Engineers Library covering 
parts BAG Theory, Construction & Operation of Power House 
Machinery including Steam Boilers, Engines, Tur- 
bines, Auxiliary Equipment, etc. 65 chapters, 1500 
Pages, over 1700 Illustrations. 1001 Facts, Figures 
and Calculations for all Engineers, Firemen, 
Water Tenders, Oilers, Operators, Repairmen and 
Applicants for Engineer's License. 


r= = ——FREE TRIAL! — — ~ 
AUDEL, Publishers, 49 W. 23 St., New York 10 
4 MAIL AUDELS POWER PLANT ENGINEERS GUIDE for free ex- 
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| g Sete sa ntee SPs Ts fad decors leat roan 
Oxygen, one very active source of destructive corrosion, | COMPLETE 
is continuously detected and recorded by the Cambridge PAY ONLY $1 A MO. 

Dissolved Oxygen Analyzer. The oxygen Ss bay arn To | ‘ 
dissolved in the feed water is determined | te. Te ————— 
directly. The oxygen set free by dissociation 
in the boiler is determined by measuring the | 
free hydrogen in the steam. Cambridge 
Analyzers are available in models for record- 


ing O2, He, or both O, and Hp simultaneously. Advertisers in This Issue 
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l| Vy p E D ? Dearborn Chemical Company 
De Laval Steam Turbine Company 
Diamond Power Specialty Corporation...Third Cover 
A i Engineer Company, The 
a Ernst Water Column & Gage Company 
Gifford-Wood Co 


Graver Tank & Mfg. Co., Inc 
Grinnell Company, Inc 


Hays Corporation, The 
Hays Institute of Combustion 


Ingersoll-Rand Company 
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fee Pacific Pumps, Inc 
| a Pittston Company, The 








Poole Foundry & Machine Company 


@ The capacity of the IMO is increased by high speed | Wm. Powell Company, The 


operation. This compact pump can be directly con- 








Refractory & Insulation Corporation 
nected to the driving machine without bulky speed | 7) Research Corporation 


reduction gearing. 
@ IMO Pumps can be furnished for practically any } 
capacity and pressure required for oil, hydraulic- 


contro! fluids and other liquids. ; bi | Terry Steam Turbine Company, The 
= Todd Shipyards Corporation, Combustion Equip- 
Send for Bulletin !|-146V | Be ment Division 


Vulcan Soot Blower Corporation 


IMO PUMP DIVISION of the L. J. Wing Mfg. Company 


DE LAVAL STEAM TURBINE CO. Yasnell-Waring Company 
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